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AN ABSTRACT
T h is  s tu d y  was d e s ig n e d  t o  t e s t  t h e  f e a s i b i l i t y  o f  u s in g  th e  
c o n c e p t  o f  m essage  d e n s i t y  i n  t h e  m easurem ent o f  s e m a n t ic  i n f o r m a t i o n .  
Two s u b s t a n t i v e  h y p o th e s e s  w ere  t e s t e d :  (1 )  c e r t a i n  s t a t e m e n t s
(te rm ed  n u c l e a r  s t a t e m e n t s )  i n  an  i n f o r m a t i v e  m essage c a r r y  t h e  " b u rd e n "  
o f  t h e  i n f o r m a t i o n  w h i l e  o t h e r  s t a t e m e n t s  i n  t h e  m essage  s e r v e  a 
s u p p o r t i n g  r o l e  ( e x p l i c i t l y ,  p r e p a r a t i o n ,  s p e c i f i c a t i o n ,  and r e i n ­
f o r c e m e n t ’) : and (2 )  t h e  r a t i o  o f  n u c l e a r  s t a t e m e n t s  t o ^ u p p o r t i n g  
s t a t e m e n t s  p r o v id e s  an in d e x  o f  t h e  d e n s i t y  o f  s e m a n t ic  i n f o r m a t io n
i n  a m essage . The u n i t  o f  m easure  f o r  t h e  f o u r  f u n c t i o n - t y p e s  was
Nt h e  c l a u s e .  The s p e c i f i c  fo rm u la  t e s t e d  w as :  MD = ------------------------ ,
N + P +  S +  R
w here  N = number o f  n u c l e a r  c l a u s e s ;  P = number o f  p r e p a r a t o r y  
c l a u s e s ;  S = number o f  s p e c i f y i n g  c l a u s e s ;  and R = number o f  
r e i n f o r c i n g  c l a u s e s .
The e x p e r im e n ta l  t e s t  was b a se d  on a  s e t  o f  s i x t e e n  a r t i c l e s  
composed o f  f i c t i t i o u s  i n f o r m a t i v e  m a t e r i a l s .  I n  t h e s e  e x p e r im e n ta l  
a r t i c l e s ,  two main e f f e c t s  w ere  v a r i e d  s y s t e m a t i c a l l y :  (1 )  t h e
o v e r a l l  r a t i o  o f  n u c l e a r  t o  s u p p o r t i n g  c l a u s e s  ( d e n s i t y  r a t i o ) ;  and
(2 )  t h e  s p e c i f i c  p r o p o r t i o n s  o f  t h e  t h r e e  s u p p o r t in g  c l a u s e  ty p e s  
( f u n c t i o n - t y p e  r a t i o ) .  The t e s t  in c lu d e d  a  tw e n ty  i t e m  q u e s t i o n n a i r e  
composed o f  t e n  r e c a l l - t y p e  q u e s t i o n s  and t e n  i n f e r e n c e - t y p e  q u e s t i o n s .  
T h e r e f o r e ,  t h e  e x p e r im e n ta l  d e s ig n  a l lo w ed  f o r  t h r e e  main e f f e c t s :  
d e n s i t y  r a t i o ,  f u n c t i o n - t y p e  r a t i o ,  and q u e s t i o n  ty p e .
The t e s t  was a d m in i s t e r e d  t o  320 J u n i o r  D i v i s i o n  s t u d e n t s  
a t  L o u i s i a n a  S t a t e  U n i v e r s i t y .  Each s u b j e c t  was a l lo w e d  t o  r e a d  
one o f  t h e  s i x t e e n  a r t i c l e s  and answ er t h e  q u e s t i o n n a i r e  a t  h i s  own 
r a t e ;  no s u b j e c t  f a i l e d  t o  c o m p le te  t h e  e n t i r e  t e s t  w i t h i n  t h e  t im e  
a l l o t t e d .  The t e s t  s c o r e s  w e re  g iv e n  an a n a l y s i s  o f  v a r i a n c e  f o r  
t h e  t h r e e  m ain  e f f e c t s  and a t e s t  o f  m u l t i p l e  r e g r e s s i o n s  f o r  th e  
f i r s t  and seco n d  main e f f e c t s  on an IBM 7040 co m p u te r .  The s t a ­
t i s t i c a l  s i g n i f i c a n c e  was d e te rm in e d  by an  F t e s t  w i t h  a  c o n f id e n c e  
l i m i t  o f  .0 5 .
The f i n d i n g s  o f  t h e  s t a t i s t i c a l  a n a l y s e s  w e re :  (1 )  T here
i s  a  s i g n i f i c a n t  d i f f e r e n c e  ( .0 0 1 )  b e tw een  th e  s c o r e s  o f  d e n s i t y  
r a t i o  g ro u p s .  Im provem ents  i n  c o m p re h en s io n  and r e t e n t i o n  as  
m easured  i n  s h o r t  a n sw er ,  power t e s t  s c o r e s  a r e  i n v e r s e l y  p r o ­
p o r t i o n a l  t o  m essage d e n s i t y  w i t h i n  t h e  l i m i t s  d e s c r i b e d  by th e  
e x p r e s s i o n s  i n  th e  f o l lo w in g  q u a d r a t i c  e q u a t i o n s :  ( a )  Y = 8 .8 2
- .093  X^ f o r  r e c a l l - t y p e  q u e s t i o n s  and (b )  Y = 7 .1 4  -  .1 1 4  X^ 
f o r  i n f e r e n c e - t y p e  q u e s t i o n s .  (2 )  T h e re  i s  n o t  a  s i g n i f i c a n t  
d i f f e r e n c e  b e tw ee n  t h e  s c o r e s  o f  f u n c t i o n - t y p e  r a t i o  g ro u p s .  No 
one c l a u s e  s u p p o r t i n g  f u n c t i o n - t y p e  was shown to  b e  more e f f e c t i v e  
t h a n  t h e  o t h e r s  i n  p ro m o tin g  c o m p re h en s io n  and r e t e n t i o n .  T h is  
f i n d i n g  i s  i n t e r p r e t e d  as  a w eakness  i n  t h e  e x p e r im e n ta l  p r o c e d u re  
r a t h e r  th a n  a  v i a b l e  c h a r a c t e r i s t i c  o f  t h e  m essage  d e n s i t y  c o n c e p t .
(3 )  T h e re  i s  a  s i g n i f i c a n t  d i f f e r e n c e  ( .0 0 1 )  b e tw een  th e  s c o r e s  o f  
q u e s t i o n  ty p e  g ro u p s .  R e c a l l - t y p e  q u e s t i o n s  p rom oted  h i g h e r  s h o r t  
a n sw e r ,  power t e s t  s c o r e s  a t  a l l  l e v e l s  o f  m essage d e n s i t y  t h a n  d id  
i n f e r e n c e - t y p e  q u e s t i o n s .  F u r th e rm o re ,  t h e  r e l a t i o n s h i p  b e tw ee n  t h e  
two q u e s t i o n  ty p e s  as  e x p r e s s e d  i n  t h e  two q u a d r a t i c  e q u a t io n s  above 
i s  l i n e a r .
CHAPTER X
INTRODUCTION 
The P rob lem
T h is  s tu d y  was c o n d u c te d  i n  o r d e r  t o  examine t h e  f e a s i b i l i t y  
o f  u s i n g  m essage d e n s i t y  as  a  m easu re  o f  s e m a n t ic  i n f o r m a t i o n .  The 
b a s i c  c o n c e p t ,  t h e  p r o p o s a l s ,  t h e  d e f i n i t i o n s ,  and t h e  fo rm u la  a r e  
b a s e d ,  i n  p a r t ,  on a s e t  o f  h y p o th e s e s  f o rm u la te d  e a r l i e r  by D r. George 
Gunn. The d e f i n i t i o n s  and th e  fo rm u la  have  been  m o d i f ie d  and t e s t e d  
e x p e r i m e n t a l l y  by t h e  p r e s e n t  w r i t e r  o v e r  t h e  p a s t  tw e lv e  m on ths . 
T h e r e f o r e ,  b o th  t h e  d e f i n i t i o n s  and t h e  fo rm u la  a r e  among th e  co n ­
s t r u c t s  t o  be t e s t e d  e x p e r i m e n t a l l y .  The d e f i n i t i o n s ,  w hich a r e  
in t r o d u c e d  i n  t h i s  c h a p t e r  w i th  b r i e f  s t a t e m e n t s ,  a r e  found i n  more 
c o m p le te  form  i n  A ppendix  A. Terms w hich  r e f e r  t o  e x p e r im e n ta l  
c o n s t r u c t s  o r i g i n a t i n g  i n  t h i s  s tu d y  a r e  i t a l i c i z e d  up to  th e  p o i n t  
w here  t h e y  a r e  d e f in e d  b r i e f l y .
The c o n c e p t  o f  m essage d e n s i t y  i s  b a se d  on two s u b s t a n t i v e  
h y p o th e s e s  w h ich  can  be  s t a t e d  v e r y  s im p ly .  The f i r s t  h y p o th e s i s  i s  
t h a t  c e r t a i n  s t a t e m e n t s  ( te rm ed  n u c l e a r  s t a t e m e n t s )  i n  an  i n f o r m a t iv e  
m essage  c a r r y  t h e  " b u rd e n ” o f  t h e  i n f o r m a t i o n  w h i l e  o t h e r  s t a t e m e n t s  
i n  t h e  m essage s e r v e  a s u p p o r t i n g  r o l e  ( e x p l i c i t l y ,  p r e p a r a t i o n , 
s p e c i f i c a t i o n ,  and r e i n f o r c e m e n t ) . T hese  l a s t  t h r e e  ty p e s  a f f e c t  th e  
e x t e n t  t o  w h ich  a  m e s s a g e 's  r e c i p i e n t  w i l l  u n d e r s t a n d  and remember i t .
1
2M essage d e n s i t y  a n a l y s i s  c o n s i s t s  o f  r e s o l v i n g  a m essage i n t o  
s e p a r a t e  s t a t e m e n t s  and th e n  d e s i g n a t i n g  e a c h  s t a t e m e n t  a s :
1. N u c le a r  S ta te m e n t s  t h a t  c o n t a i n  t h e  e s s e n t i a l  i n f o r m a t i o n  i n  a
m essage .
2 .  P r e p a r a t o r y  S ta t e m e n t s  t h a t  c o n d i t i o n  a r e c i p i e n t  f o r  t h e  n u c l e a r
s t a t e m e n t s .
3 .  S p e c i f y i n g  S ta t e m e n t s  o f  e x p l i c i t  i n f o r m a t i o n  w h ich  a r e  s u p p le ­
m e n ta l  to  t h e  e s s e n t i a l  i n f o r m a t i o n  o f  t h e  n u c l e a r  
s t a t e m e n t s .
4 .  R e in f o r c in g  S ta te m e n t s  w h ich  s t r e n g t h e n  t h e  im p r e s s i o n  o f  t h e
n u c l e a r  s t a t e m e n t s  and make them  m em orable .
Each ty p e  o f  s t a t e m e n t  can  t h e n  be a s s ig n e d  an a p p r o p r i a t e  w e ig h t in g  
f u n c t i o n  i n  a c c o rd a n c e  w i t h  i t s  c o n t r i b u t i o n  t o  t h e  d e n s i t y  o f  s e m a n t ic  
in f o r m a t i o n  i n  a m essage .
The second  h y p o th e s i s  i s  t h a t  t h e  r a t i o  o f  n u c l e a r  s t a t e m e n t s  
t o  s u p p o r t i n g  s t a t e m e n t s  i s  an  in d e x  o f  t h e  d e n s i t y  o f  s e m a n t ic  i n f o r ­
m a tio n  i n  a  m essage . The i n v e s t i g a t o r  p l a n s  t o  show th ro u g h  th e  
f i n d i n g s  o f  t h i s  s t u d y  t h a t  t h e  fo rm u la  p r e s e n t e d  below  w i l l  p r o v id e  a 
v i a b l e  in d e x  o f  m essage  d e n s i t y :
MD = ------------------ - __________________
N + k i ( P )  +  k 2 (S) + k 3 (R) , w here  N = number o f  n u c l e a r
c l a u s e s  
P = number o f  r e p a r a t o r y  
c l a u s e s  
S = number o f  s p e c i f y i n g  
c l a u s e s  
R = number o f  r e i n f o r c i n g  
c l a u s e s  
k i j 2 , 3 = c l a u s e - t y p e  w e ig h t ­
in g  f u n c t i o n
The e s t a b l i s h m e n t  o f  a  method o f  c o n t e n t  a n a l y s i s  o f  t h i s  k in d  
s h o u ld  be  h e l p f u l  t o  t e a c h e r s ,  s p e a k e r s ,  and w r i t e r s  who n eed  to  
p r e d i c t  how much i n f o r m a t io n  c a n  be r e a s o n a b l y  im p a r te d  i n  a  l i m i t e d  
amount o f  t im e  o r  p ag e  s p a c e .  The g e n e r a l  p u rp o s e  o f  t h i s  s tu d y  i s  t o
3t e s t  e x p e r i m e n t a l l y  t h e  b a s i c  c o n c e p t  o f  m essage  d e n s i t y  s e t  f o r t h  
a b o v e .
Su rvey  o f  t h e  L i t e r a t u r e  
I n f o r m a t i o n  t h e o r y  The m essage d e n s i t y  c o n c e p t  i s  n o t  d e r iv e d  d i r e c t l y  
from  i n f o r m a t i o n  t h e o r y .  As a  m a t t e r  o f  f a c t ,  th e  n i n f o r m a t io n ,r o f  
com m unica tions  e n g i n e e r in g  i s  n o t  t h e  11 s e m a n t ic  i n f o r m a t io n 1'  r e f e r r e d  
t o  i n  t h i s  s t u d y .  I t  i s ,  how ever ,  u s e f u l  t o  p o i n t  o u t  some o f  t h e  b a s i c  
t e n e t s  o f  i n f o r m a t io n  t h e o r y  i n  t h i s  s u r v e y  o f  l i t e r a t u r e  w h ich  h a v e  a  
b e a r i n g  on t h e  p r e s e n t  s t u d y .  T h e re  a r e  two p r im a ry  r e a s o n s  f o r  t h i s r
1 . The com m unica tions  model d e v e lo p e d  by  t h e o r i s t s  i n  t h e  f i e l d  o f  
i n f o r m a t io n  th e o r y  i s  a  s t a n d a r d  f e a t u r e  i n  t h e o r i e s  o f  l i n g u i s t i c  
com m un ica tion .
2. The e n g i n e e r in g  c o n c e p t  o f  i n f o r m a t io n  and u n c e r t a i n t y  i s  d i f f e r e n t  
f ro m  t h e  l i n g u i s t i c  c o n c e p t  o f  i n f o r m a t io n  and m ean ing , and t h i s  
d i f f e r e n c e  s h o u ld  be e x p l a i n e d .
The b a s i c  t h e o r y . — I t  i s  h e l p f u l  t o  r e c o g n i z e  t h a t  t h e  d e v e lo p ­
ment o f  i n f o r m a t io n  t h e o r y  i s  s t r o n g l y  i d e n t i f i e d  w i t h  t h e  B e l l  S ys tem , 
and t h a t  t h e  t h e o r y  i s  c o n c e rn e d  w i t h  t h e  c a p a c i t y  o f  a com m unica tions  
s y s te m  to  t r a n s m i t  a c e r t a i n  number o f  sym bols i n  a  c e r t a i n  p e r i o d  o f  
t im e .  The e a r l i e s t  work c i t e d  by w r i t e r s  on i n f o r m a t io n  t h e o r y  i s
R. V. L. H a r t l e y ' s  p a p e r  i n  a  1928 i s s u e  o f  t h e  B e l l  System  T e c h n ic a l  
1
J o u r n a l . The l e a d in g  t h e o r i s t s  i n  t h e  fo r m a t io n  o f  t h i s  f i e l d  have
1  -
R. V. L. H a r t l e y ,  " T r a n s m is s io n  o f  I n f o r m a t i o n , "  B e l l  Sys tem
T e c h n ic a l  J o u r n a l ,  17 (1 9 2 8 ) ,  535 -63 .
2b een  C lau d e  E. Shannon, The M a th e m a t ic a l  T h eo ry  o f  C om m unica tion , and 
N o r b e r t  W ie n e r ,  C y b e r n e t i c s . Laymen w i l l  f e e l  more a t  home r e a d i n g  
t h e  e x p l a n a t i o n s  o f  S h a n n o n 's  l u c i d  b u t  h i g h l y  t e c h n i c a l  p a p e r  p ro v id e d  
by  b o th  W arren  W eaver^ and C h a r l e s  F .  R ockett."*  By t h e  same to k e n ,  
W i e n e r ' s  The Human Use o f  Human B e in g s  i s  p r o b a b ly  t h e  b e s t-k n o w n
g
la y m a n 's  book, on t h e  s u b j e c t s  o f  i n f o r m a t i o n  th e o r y  and c y b e r n e t i c s .
Shannon i d e n t i f i e s  t h e  b a s i c  p rob lem  o f  com m unica tion  a s  " t h a t  
o f  r e p r o d u c in g  a t  one p o i n t  e i t h e r  e x a c t l y  o r  a p p r o x im a te ly  a  m essage 
s e l e c t e d  a t  a n o th e r  p o i n t . A  com m unica tion  s y s te m  must be d e s ig n e d  
so  t h a t  i t  can  t r a n s m i t  any  o f  t h e  m essages  o f  t h e  ty p e  f o r  w h ich  i t  i s  
c r e a t e d .  Each com m unica tion  s y s te m  h a s  a s e t  o f  p o s s i b l e  m essag es .  I f  
t h e  s e t  i s  f i n i t e ,  t h e n  t h e  number o f  m essages  i n  t h e  s e t ,  o r  an 
a p p r o p r i a t e  f u n c t i o n  o f  t h e  number, c o n s t i t u t e s  t h e  m easure  o f  i n f o r ­
m a t io n  f o r  any one m essage ch o sen  from  th e  s e t .  The f u n c t i o n  c h o se n  by 
Shannon was th e  l o g a r i t h m i c  f u n c t i o n  t o  t h e  b a s e  2. T h is  b a s e  makes 
p o s s i b l e  th e  b i n a r y  c h o ic e s  i n t o  w h ich  h i g h l y  com plex c o n s t r u c t i o n s  can  
be  r e s o l v e d :  e v e ry  c h o ic e  t o  be made i n  a c o m p l ic a te d  f lo w  c h a r t  w i l l
g
be e i t h e r  " y e s "  o r  " n o . "
^C laude E. Shannon and W arren  W eaver, The M a th e m a t ic a l  T heory  
o f  Com m unication (U rbana , 1 1 1 . :  The U n i v e r s i t y  o f  I l l i n o i s  P r e s s ,  19 4 9 ) .
^ N o rb e r t  W ie n e r ,  C y b e r n e t i c s  (New York: Jo h n  W ile y  & S o n s ,
1948 ) .
^Shannon and W eaver, The M a th e m a t ic a l  T h e o ry .
^ C h a r le s  F .  H o c k e t t ,  Review o f  The M a th e m a t ic a l  T heo ry  o f  
C om m unica tion , L an g u a g e , 29 (1 9 5 3 ) ,  69 -93 .
^ N o rb e r t  W ie n e r ,  The Human Use o f  Human B eings  (2nd e d . ; G arden  
C i t y ,  New Y ork: D oubleday  & Company, I n c . ,  19 5 4 ) .
^Shannon and W eaver, The M a th e m a t ic a l  T h e o ry , p .  3.
8Ibid.
5The u n i t s  o f  i n f o r m a t i o n  a r e  c a l l e d  b i n a r y  d i g i t s , b i n i t s , o r  
b i t s . T h is  means t h a t  a  d e v i c e  w i t h  two s e t t i n g s  can  p r o v id e  one b i t  
o f  i n f o r m a t i o n .  The amount o f  i n f o r m a t i o n  t h a t  can  b e  s t o r e d  and 
p ro v id e d  by a s e t  o f  d e v i c e s  i s  t h e  l o g a r i t h m  o f  t h e  number o f  c h o ic e s  
a v a i l a b l e .  F o r  i n s t a n c e ,  l e t  us s a y  t h a t  a  c e r t a i n  s y s te m  o f f e r s  16 
c h o ic e s  o r  m e ssag es .  The number 16 i s  t h e  same t h i n g  as  2 m u l t i p l i e d  
4 t i m e s ,  i . e . ,  2x2x2x2=16, o r  2^. T h e r e f o r e ,  lo g 2  16 m essages  i n  a 
s e t  e q u a l s  4 b i t s  o f  i n f o r m a t i o n .
P e rh a p s  t h e  m ost w e l l  known c o n s t r u c t  o f  i n f o r m a t io n  th e o r y  i s  
t h e  i n f o r m a t i o n  model p r e s e n t e d  i n  t h e  Shannon and W eaver p a p e r s  c i t e d  
e a r l i e r .
I n f o r m a t i o n  T r a n s m i t t e r  R e c e iv e r  D e s t i n a t i o n
S o u rce
s i g n a l r e c e i v e d
s i g n a l
m essagem essage
/ v
n o i s e
s o u r c e
Shannon d e f i n e s  t h e  te rm s  as  f o l l o w s :
1. i n f o r m a t io n  s o u r c e  -  " p ro d u c e s  a  m essage o r  seq u en ce  o f  m essages  
t o  be  com m unicated t o  t h e  r e c e i v i n g  t e r m i n a l . "
2 .  t r a n s m i t t e r  -  p ro d u c e s  a s i g n a l  f o r  t r a n s m i s s i o n  o v e r  t h e  c h a n n e l .
3 . c h a n n e l  -  t h e  medium f o r  t h e  t r a n s m i t t e r .
4 .  r e c e i v e r  -  " p e r fo rm s  t h e  i n v e r s e  o p e r a t i o n  o f  t h a t  done by th e  
t r a n s m i t t e r ,  r e c o n s t r u c t i n g  t h e  m essage from  t h e  s i g n a l . "
5 . d e s t i n a t i o n  -  " t h e  p e r s o n  (o r  t h i n g )  f o r  whom t h e  m essage i s  
i n t e n d e d .
^Ibid., pp. 4-6.
H o c k e t t  sum m arizes S h a n n o n 's  p u rp o s e  a s  f i n d i n g  "some method 
f o r  q u a n t i f y i n g  t h e  commodity t h a t  i s  c a r r i e d  by  a  com m unica tions  
s y s t e m . " ^  The commodity i s ,  o f  c o u r s e ,  i n f o r m a t io n .  The b a s i s  f o r  
t h e  q u a n t i f i c a t i o n  i s  th e  amount o f  c h o ic e  t h e r e  i s  a v a i l a b l e  f o r  
s e l e c t i n g  a  m e ssag e .  U sing  up e n e rg y  does  n o t  i n  i t s e l f  c o n s t i t u t e  
com m unica tion .  The u n c e r t a i n t y  o r  e le m e n t  o f  c h o ic e  a r i s i n g  from  t h e  
number o f  m essages  a v a i l a b l e  f o r  t r a n s m i s s i o n  a t  any one t im e  from  a 
w e l l - d e f i n e d  s e t  i s  t h e  " k e y n o te  o f  t h e  q u a n t i f i c a t i o n  o f  in f o r m a t io n .
. . . T h u s ,  i f  t h e r e  i s  no in d e t e r m i n a c y ,  o r  e le m e n t  o f  c h o ic e ,  t h e r e  
c a n  be no t r a n s m i s s i o n  o f  i n f o r m a t i o n . "  T h e r e f o r e ,  th e  l a r g e r  t h e  
s e t  o f  m essages  f ro m  w hich  one can  s e l e c t  a m essage  f o r  t r a n s m i s s i o n ,  
t h e  l a r g e r  " i s  t h e  i n f o r m a t i o n a l  c a p a c i t y  o f  t h e  sy s tem .
W eaver expands t h e  c o n c e p t  o f  t h e  e le m e n t  o f  c h o ic e  w i th  an  
exam ple from  E n g l i s h  o r th o g r a p h y .  We know t h a t  t h e  p r o b a b i l i t y  t h a t  
t h e  l e t t e r  " j "  w i l l  be  fo l lo w e d  by " b , c , d , f , g , j , k , l , q , r , t , v , w , x  o r  
z" i s  z e r o .  The a l p h a b e t  i s  an  exam ple  o f  a M arkov p r o c e s s ; t h e r e  
a r e  c e r t a i n  p r o b a b i l i t i e s  t h a t  c e r t a i n  s e q u e n c e s  o f  l e t t e r s  w i l l  b e  
g e n e r a t e d .  F u r th e rm o re ,  t h e  p r o b a b i l i t i e s  a r e  b i a s e d  by p r e v io u s  
e v e n t s .  F o r  i n s t a n c e ,  th e  p r o b a b i l i t y  t h a t  "x"  w i l l  o c c u r  a t  a g iv e n  
p o i n t  i n  a m essage i s  c o n d i t i o n e d  by w h a t l e t t e r s  o c c u r  b e f o r e .  T h i s  
v iew  o f  la n g u a g e  a s  a Markov p ro c e s s  c a n  be c o n s id e r e d  i n  th e  l i g h t  
o f  t h e  second  law o f  the rm odynam ics : e n t ro p y  a lw ays i n c r e a s e s .
E n t ro p y  i s  a  m easu re  o f  t h e  d e g re e  o f  random ness  o r  d i s o r d e r  i n  a  sy s tem . 
P h y s i c a l  sy s tem s  h av e  t h i s  te n d e n c y  t o  become l e s s  and l e s s  o r g a n iz e d .
■ ^H o ck e t t ,  Review, L an g ag e , pp . 4 5 -6 .
7S in c e  i n f o r m a t io n  i s  a s s o c i a t e d  w i t h  f reed o m  o f  c h o i c e ,  we can  s a y
12t h a t  i n f o r m a t io n  and e n t ro p y  co ~ v a ry .
W eaver a s s e s s e s  t h e  r e l a t i o n s h i p s  b e tw een  i n f o r m a t i o n  th e o r y
and com m unica tion  as  h u m a n is ts  u n d e r s ta n d  i t  i n  t h e  f o l lo w in g  te rm s .
The word com m unica tion  w i l l  be  u sed  h e r e  i n  a v e r y  b ro a d  s e n s e  to
i n c l u d e  a l l  o f  t h e  p ro c e d u r e s  by w h ich  one mind may a f f e c t  a n o t h e r . ,r
T h e re  a r e  t h r e e  l e v e l s  o f  com m unica tion  p r o b le m s :
L e v e l  A. How a c c u r a t e l y  can  th e  sym bols o f  com m unica tion  be 
t r a n s m i t t e d ?  (The t e c h n i c a l  p r o b l e m . )
L e v e l  B. How p r e c i s e l y  do t h e  t r a n s m i t t e d  sym bols convey th e  
d e s i r e d  meaning? (The s e m a n t ic  p r o b le m . )
L e v e l  C. How e f f e c t i v e l y  does  t h e  r e c e i v e d  meaning a f f e c t  c o n d u c t  
i n  t h e  d e s i r e d  way? (The e f f e c t i v e n e s s  p ro b lem .
L e v e l  A i s  t h e  a r e a  o f  a p p l i c a t i o n  f o r  t h e  m a t e r i a l  p r e s e n t e d  i n  t h e
Shannon p a p e r .  W eaver b e l i e v e s  t h a t  t h e  m a t e r i a l  a l s o  o v e r l a p s  i n t o
L e v e ls  B and C.
L i n g u i s t s ,  how ever ,  hav e  exam ined su ch  n o t i o n s  from  t h e  f i e l d  
o f  i n f o r m a t i o n  th e o r y  as  e n t r o p y  and c h a n n e l  c a p a c i t y  w i t h o u t  t r u l y  
a s s i m i l a t i n g  them  i n t o  a c o n c e p t  o f  la n g u a g e .  The f o l lo w in g  q u o t a t i o n  
f ro m  S h a n n o n 's  p a p e r  s h o u ld  d e m o n s t r a te ,  i n  p a r t ,  why: "m essag es  may
h av e  meaning ( i . e . ,  r e f e r  t o  t h i n g s  and c o n c e p t s ) ,  b u t  s e m a n t ic  
c o n c e rn s  a r e  n o t  r e l e v a n t  t o  t h e  e n g i n e e r in g  a s p e c t s  o f  c o m m u n i c a t i o n . " ^  
W eaver c a u t i o n s  t h e  r e a d e r  a b o u t  h i s  s p e c i a l i z e d  u s e  o f  th e  te rm  
i n f o r m a t i o n : " . . .  i n f o r m a t io n  must n o t  be c o n fu s e d  w i t h  m e a n in g ."
One m essage can  be n o n s e n s e ,  b u t  f u l l  o f  i n f o r m a t io n  w h i le  a n o t h e r
■ ^ S h a n n o n  and W eaver, The M a th e m a t ic a l  T h e o ry , pp . 10 2 -3 .
^3I b i d . , pp . 9 5 -6 .
14Xbid., p. 3.
m essage  can  c o n t a i n  l e s s  i n f o r m a t io n  ( u n c e r t a i n t y )  w h i l e  h a v in g  more 
15m eaning .
Even i f  t h e  s e m a n t ic  a s p e c t s  o f  com m un ica tion  a r e  n o t  r e l e v a n t  
t o  s p e c i a l i z e d  e n g i n e e r in g  p ro b le m s ,  ho w ev er ,  i t  does  n o t  f o l l o w  t h a t  
e n g i n e e r in g  a s p e c t s  a r e  n o t  r e l e v a n t  t o  s e m a n t ic  p ro b le m s .  The word 
i n f o r m a t io n  r e f e r s  t o  w h a t one c o u ld  s a y  r a t h e r  th a n  t o  w hat one does 
s a y . 16
R. B. Ash sums up t h e  t h e o r i e s  o f  Shannon and W eaver as  a
c o n c e p t io n  o f  com m unica tion  i n v o l v i n g  a s i g n a l  c h o sen  from  rra
s p e c i f i e d  c l a s s ”  f o r  t r a n s m i s s i o n  th ro u g h  a  c h a n n e l .  The c h a n n e l ' s
o u t p u t  iri s  n o t  d e te rm in e d  by  t h e  i n p u t . ”  I n s t e a d ,  a  d i s t r i b u t i o n  o f
s t a t i s t i c a l  p r o b a b i l i t y  c o v e r s  t h e  s e t  o f  p o s s i b l e  o u t p u t s  " f o r  each
p e r m i s s i b l e  i n p u t . "  The r e c e i v e d  s i g n a l  i s  i d e n t i f i e d  as  c l o s e l y  as
17p o s s i b l e  w i t h  some p r o p e r t y  o f  t h e  i n p u t  s i g n a l .
H o c k e t t  p o i n t s  o u t  a  m a jo r  draw back i n  th e  a p p l i c a t i o n  o f
i n f o r m a t i o n  t h e o r y  t o  l i n g u i s t i c s :  i t  does  n o t  a l lo w  us  t o  s t a t e  t h e
amount o f  i n f o r m a t io n  p a s s e d  i n  t h e  t r a n s m i s s i o n  o f  a p a r t i c u l a r
m e ssag e .  The th e o r y  does  p r o v id e  a  means o f  m e asu r in g  t h e  e n t ro p y
o f  a  s o u r c e  o f  i n f o r m a t io n  o r  t h e  c a p a c i t y  o f  a  c h a n n e l .  A number o f
m essages  may a v e ra g e  one b i t  e a c h ,  b u t  one c a n n o t  t e l l  how much i n f o r -
18m a t io n  any one o f  t h e  m essages  c o n t a i n s .
1-’l b i d . , pp . 9 9 -100 .
16I b i d .
17 R o b e r t  B. A sh ,  I n f o r m a t io n  T heo ry  (New Y ork: Jo h n  W ile y  &
S ons ,  1 9 6 5 ) ,  p .  v .
18H o c k e t t ,  Review , pp . 4 6 -7 .
C o l in  C h e r ry  d i s c u s s e s  in f o r m a t io n  t h e o r y  i n  t h e  c o n t e x t  o f  
h i s  a n a l y s i s  o f  s e m i o t i c  ( p e r t a i n i n g  t o  s i g n s )  and i n f o r m a t i o n .
H aving r e c o g n i z e d  t h r e e  l e v e l s  o f  s e m i o t i c  ( t h e  s y n t a c t i c ,  s e m a n t i c ,  
and p r a g m a t i c ) ,  C h e rry  exam ines  " i n f o r m a t i o n "  on t h e  same t h r e e  
l e v e l s .  He a s s i g n s  t h e  W ien er  and Shannon i n f o r m a t i o n  t h e o r y  to  t h e  
s y n t a c t i c  l e v e l  i n  t h e  s e n s e  t h a t  i t  d e a l s  m a in ly  w i th  " s i g n s  and 
s t a t i s t i c a l  r e l a t i o n s  b e tw een  s i g n s . "  H o s t  p e o p le  r e g a r d  " i n f o r m a t i o n "  
as c o n c e rn in g  " o b j e c t s ,  p e o p l e ,  t i m e s ,  p l a c e s ,  e v e n t s ,  r e l a t i o n s h i p s ,  
e t c . ,  i n  t h e  o u t s i d e  w o r l d . "  I t  in v o l v e s  t h e  p e o p l e ,  su ch  as i n ­
fo rm a n ts  and a d v i s o r s ,  who u s e  and a c t  on i n f o r m a t i o n .  C h e r ry  r e f e r s
19t o  su c h  c o n c e p ts  o f  " i n f o r m a t i o n "  as  s e m a n t ic  and p r a g m a t ic .  C h e r r y ' s
u s e  o f  t h e s e  two te rm s  fo l lo w s  t h i s  d i s t i n c t i o n :  s e m a n t ic  in f o r m a t io n
c o n c e rn s  t h e  " c o n t e n t s  o r  d e s i g n a t a  o f  s y m b o ls , "  and p r a g m a t ic  i n f o r -
20
m a tio n  c o n c e rn s  t h e  p e o p le  who u s e  t h e  sym bo ls .
The t h r e e - l e v e l  c l a s s i f i c a t i o n s  o f  b o th  s e m i o t i c  and  i n f o r ­
m a t io n  g iv e n  by  C h e rry  do n o t  c o r r e s p o n d  d i r e c t l y  t o  t h e  t h r e e - l e v e l  
c l a s s i f i c a t i o n  c i t e d  f ro m  Weaver ab o v e ,  how ever .  C h e i ry  a s s e r t s  t h a t
h i s  own c l a s s i f i c a t i o n  r e f e r s  to  o b j e c t - l a n g u a g e  w h i l e  W e a v e r 's  r e f e r s
91t o  " m e t a - l a n g u a g e ."
C h e r ry  comments on th e  d i f f i c u l t y  o f  m e a su r in g  s e m a n t ic  i n f o r ­
m a t io n .  S e m a n tic  i n f o r m a t i o n ,  as  opposed  t o  s e l e c t i v e  i n f o r m a t io n  i n  
t h e  Shannon-W iener s e n s e ,  c a n n o t  b e  " i n t e r p r e t e d  s o l e l y  a t  t h e  s y n t a c t i c  
l e v e l . "  He f e e l s  t h a t ,  up t o  th e  t im e  o f  h i s  w ork  (1 9 6 6 ) ,  "human
19C o l in  C h e r ry ,  On Human C om m unication (2nd e d . ; C am bridge , 
M a s s . :  The M .I .T .  P r e s s ,  19 6 6 ) ,  p .  228.
2^ I b i d . , p .  51.
21Ibid., p. 243.
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la n g u a g e s  have  p ro v ed  im p o s s ib ly  com plex f o r  any p r e c i s e  m easure  t o  be 
a p p l i e d  t o  t h e i r  ' s e m a n t i c  c o n t e n t . " 1 T h is  i s  b e c a u se  s e m a n t ic  i n f o r ­
m a t io n  l i e s  be tw een  th e  two o b j e c t i v e  a s p e c t s  o f  t h e  s tu d y  o f  i n f o r -
22m a tio n ;  s y n t a c t i c s  and p r a g m a t ic s .
I n  s h o r t ,  " s e m a n t ic  in f o r m a t io n "  as  i t  w i l l  be d i s c u s s e d  
below h as  n o t  y e t  r e c e i v e d  th e  r i g o r o u s  t r e a t m e n t  t h a t  " s e l e c t i v e  
in f o r m a t io n "  h a s .
Some a p p l i e d  s t u d i e s . —f o r  r e a s o n s  e x p l i c i t  i n  t h e  fo r e g o in g  
d i s c u s s i o n ,  t h i s  s tu d y  i s  n o t  b a s e d  d i r e c t l y  on t h e  t h e o r i e s  o f  Shannon 
and W eaver. On th e  o t h e r  hand ,  some r e c e n t  p u b l i c a t i o n s  have  d e a l t  
w i th  t h e  q u a n t i t a t i v e  m easurem ent o f  s e m a n t ic  m eaning w i t h  methods 
d e r iv e d  from  e a r l i e r  e n g i n e e r in g  and s t a t i s t i c a l  a p p ro a c h e s .  The 
few r e p r e s e n t a t i v e  s t u d i e s  c i t e d  be low  s h o u ld  i n d i c a t e  t h e  e x t e n t  o f  
c u r r e n t  i n t e r e s t  i n  q u a n t i t a t i v e  e s t i m a t e s  o f  s e m a n t ic  i n f o r m a t io n .
Hans K a r lg r e n  d e s c r i b e d  s e v e r a l  i n f o r m a t io n  e s t i m a t e s  i n  a 
p a p e r  p r e s e n t e d  t o  th e  N in th  I n t e r n a t i o n a l  C ongress  o f  L i n g u i s t s  i n  
1962. He p o i n t e d  o u t  t h a t  i n f o r m a t io n  th e o r y  a l lo w s  us t o  make a 
number o f  q u a n t i t a t i v e  e s t i m a t e s  h i t h e r t o  im p o s s ib l e ,  b u t  t h a t  we a r e  
s t i l l  f a r  from  " r e l e v a n t  q u a n t i t a t i v e  d a t a . "  He e x te n d e d  h i s  c r i t i c a l  
t r e a t m e n t  to  f i v e  s t a t i s t i c a l  m ode ls :
1. f r e q u e n c y  c o u n ts  — phonem es, morphemes, w o rd s ,  e t c .
2. c o m p a ra t iv e  l e n g th s  o f  t r a n s l a t i o n s  — d i f f e r e n t  la n g u a g e s  r e q u i r e  
d i f f e r e n t  numbers o f  symbols t o  s a y  t h e  "same t h i n g . "  K a r lg r e n  
u s e s  t h e  te rm  in f o r m a t io n  d e n s i t y ;  t h e  s h o r t e r  o f  two t r a n s l a ­
t i o n s  o f  t h e  same b a s i c  i n f o r m a t i o n  h as  a g r e a t e r  d e n s i t y  o f  
i n f o r m a t i o n .
22Ibid., p. 232.
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3. p r e d i c t i o n  t e s t s  - -  a s u b j e c t  t a k e s  a  p o r t i o n  o f  a m essage and 
th e n  p r e d i c t s  t h e  r e s t  o f  t h e  m essage.
4 .  m e asu r in g  b i t s  p e r  u n i t  o f  l i n g u i s t i c  s t r u c t u r e  i n  v a r i o u s  l a n ­
guages .
5 . "The c h a r t  t e s t  method" — K a r lg r e n  p r e s e n t s  h i s  Sw edish  S y l l a b l e  
C h a r t . " 23
P a t r i c k  M e re d i th  has  r e c e n t l y  p r e s e n t e d  a work on i n t e r ­
d i s c i p l i n a r y  com m unica tion . D esigned  f o r  th e  s c i e n t i f i c  w r i t e r ,  
t h e  sy s tem  o f  E p is te m ic  A n a ly s is  i s  an i n s t r u m e n t  f o r  " d e f i n i n g  th e  
common f a c t o r s  i n  s c i e n t i f i c  co m m u n ica tio n ."  He o b s e rv e s  t h a t  
w r i t i n g s  on in f o r m a t io n  th e o r y ,  p s y c h o l o l i n g u i s t i c s ,  s t y l i s t i c s ,  
l i n g u i s t i c s ,  s e m a n t ic s ,  s y n t a c t i c s ,  and so  on have  n o t  e n a b le d  one
2  A
s c i e n t i f i c  w r i t e r  t o  im prove h i s  w r i t i n g .  The b a s i c  aim o f  
M e r e d i t h ' s  scheme i s  t o  a l low  t h e  w r i t e r  t o  r e v e r s e  t h e  p r o c e s s  o f  
a b s t r a c t i o n  so  t h a t  h e  can  u n d e r s ta n d  t h e  l i m i t a t i o n s  o f  h i s  r e a d e r s '  
e x p e r ie n c e s  w i t h  th e  s u b j e c t  m a t t e r .  T h is  e n a b le s  a  w r i t e r  t o  s e l e c t  
e x e m p l i fy in g  m a t e r i a l s  t h a t  many r e a d e r s  a r e  l i k e l y  t o  have  s e e n  b e f o r e .  
T h is  i s  w here  th e  " red u n d an cy "  o f  a w r i t e r ' s  s p e c i a l i z e d  t r a i n i n g  comes 
i n t o  p la y .  E p is te m ic s  would r e p l a c e  th e  " l o g i c  o f  i n d u c t io n "  w i th  
p s y c h o - p h y s ic a l  in s t r u m e n ts  o f  c o n c e p t  f o rm a t io n .  Thus c o n c e p t -
25fo rm a t io n  be tw een  w r i t e r  and r e a d e r  w ould  n o t  be a h a p h a z a rd  p r o c e s s .
M e r e d i t h ' s  e s s a y  i s  drawn t o g e t h e r  i n t o  t h e  p r e s e n t a t i o n  o f  a 
T e t r a l e c t i c  S y n o p s is  w h ich  r e p r e s e n t s  " t h e  f o u r f o l d  d i a l e c t i c  o f
. . ^ 3Hans K a r lg r e n ,  " I n f o r m a t io n  E s t i m a t e s , "  P ro c e e d in g s  o f  th e
N in th  I n t e r n a t i o n a l  C ongress  o f  L i n g u i s t s , C am bridge, M a s s a c h u s e t t s ,
1962 (The Hague: Mouton & C o . ,  1962),  p p .  804-12 .
2^ P a t r i c k  M e re d i th ,  I n s t r u m e n t s  o f  Communication (London: 
Pergamon P r e s s ,  1966),  x v i - x v i i i .
-^*Ibid., pp. 455-6.
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r e l a t i o n s  be tw een  men, moments, m a g n i tu d e s ,  and m essages  o u t  o f  w h ich
26o u r  u n d e r s t a n d in g  o f  s c i e n c e  g ro w s ."
P ra g m a t ic  S e c t o r
R C om m unali ty .
"M essages and M ean in g s" .  C s ic l  
P a t t e r n s  o f  Commu n i c a t i o n .  
R e p o r t s .
V e rb a l  R e p r e s e n t a t i o n .
S o c i a l  C o n v e n t io n s .
L an g u a g e .
IV
I I I
R e s p o n s i b i l i t y .
"M en".
P a t t e r n s  o f  A c t io n .  
E x p e r im e n ts .
S y m b o l ic a l  R e p r e s e n t a t i o n .  
I n d i v i d u a l  Programm es. 
S k i l l s .
S e m a n tic  S e c t o r  J
P h y s i c a l i t y .
" M a t te r  and Moments".
P a t t e r n s  o f  O b s e r v a t io n .
F a c t s .
P i c t o r i a l  R e p r e s e n t a t i o n .  
Phenom enal S o u rc e s .
N a tu r e .
. I.
I n s t r u m e n t a l i t y . I I
" M a g n i tu d e s " .
P a t t e r n s  o f  M easurem ent.
D a ta .
G r a p h ic a l  R e p r e s e n t a t i o n .  
S t r u c t u r a l  O u tp u ts .
Law s.
P P s y c h o - p h y s i c a l  S e c t o r  S y n t a c t i c  S e c t o r  . Q.
The w r i t e r  must answ er f o r  h i m s e l f  t h e  q u e s t i o n ,  "What do I  
mean?" E p i s t e m ic  A n a ly s i s  c o n s i s t s  o f  a d ia lo g u e  i n  w hich  a s e t  o f  
tw e lv e  i n t e r r o g a t i n g  o p e r a t o r s  a r e  a p p l i e d  t o  each  o f  t h e  f o u r  c e l l s  
o f  t h e  S y n o p s i s .  The o p e r a t o r s  can  be r e p r e s e n t e d  i n  th e  f o l lo w in g  
ty p e s  o f  q u e s t i o n s :
1. Who i s  t a k in g  p a r t  i n  t h i s  com m unica tion?
2. How w ere  t h e  o b s e r v a t i o n s  made?
3. Under w hat c o n d i t i o n s  w ere  t h e  o b s e r v a t i o n s  made?
4 . How d id  t h e  en v iro n m en t  a f f e c t  t h e  o b s e r v a t i o n s ?
5. What a r e  t h e  c h a r a c t e r i s t i c s  o f  t h e  o b s e r v e r  and h i s  in s t r u m e n t s ?
6. How was e n e rg y  expended?
7. What was t h e  d i s t r i b u t i o n  o f  t h e  o b s e r v a t i o n s ?
^ I b i d . , pp . 522-4 .
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8 .  What numbers w ere  in v o lv e d  i n  t h e  o b s e r v a t i o n s ?
9. What i s  t h e  sco p e  o f  t h e  o b s e r v a t i o n s ?
10. What was t h e  s t r a t e g y  o f  t h e  o b s e r v a t i o n s ?
11. What w ere  t h e  l i m i t s  o f  t h e  o b s e r v a t i o n s ?
12. How a r e  t h e  o b s e r v a t i o n s  sym bo lized?
The q u e s t i o n s  p r e s e n t e d  h e r e  a r e  m e re ly  an  i n d i c a t i o n  o f  t h e  d i a l e c ­
t i c a l  a p p ro a c h .  The a c t u a l  A n a l y t i c a l  I n t e r r o g a t i v e  c o n s i s t s  o f  
f o r t y - e i g h t  p r e c i s e l y - d r a w n  q u e s t i o n s  t a k e n  from  a f o u r  by tw e lv e  
m a t r ix  i n  w h ich  tw e lv e  o p e r a t o r s  a r e  c h a r a c t e r i z e d  u n d e r  t h e  h e a d in g s :  
g r a m m a t ic a l ,  t e c h n i c a l ,  p s y c h o l o g i c a l ,  and m a th e m a t ic a l .
The p r im a ry  aim o f  E p i s t e m ic  A n a ly s i s  i s  t o  o f f e r  a s e t  o f  
c l e a r  m a t e r i a l  r e f e r e n c e s  f o r  w ords w i t h o u t  t h e  v a g u e n e ss  o f  co n ­
v e n t i o n a l  p r o s e .  "The e s s e n t i a l  c o n d i t i o n  i s  t o  a d o p t  t h e  p r a c t i c e  
o f  c a r t o g r a p h e r s  i n  s u p p ly in g  e a c h  map w i t h  i t s  own s c a l e  and c o d e . IT
T h is  i s  i n  l i n e  w i t h  t h e  p r i n c i p l e  o f  " ’minimum a s s u m p tio n  o f  t h e
27
r e a d e r ' s  l i n g u i s t i c  r e s o u r c e s . 1"
Abraham M o le s ’ c o n c e p t  o f  i n f o r m a t io n  d e n s i t y  i n  e s t h e t i c  
p e r c e p t i o n  p r o v id e s  a  h e l p f u l  a d j u n c t  t o  t h e  c o n c e p t  o f  m essage 
d e n s i t y  p r e s e n t e d  i n  t h i s  s tu d y .  When a g ro u p  o f  sym bols i s  r e s t a t e d  
a c e r t a i n  number o f  t i m e s ,  th e  r a t e  a t  w h ich  i n f o r m a t io n  i s  y i e l d e d  
f o r  e a c h  p e r i o d  o f  t im e  d e c r e a s e s  as  a  l o g a r i t h m i c  f u n c t i o n :
R = -K l o g 2  n .
28M o le s ’ law o f  r e p e t i t i o n  d e a l s  w i t h  t h e  o r g a n i z a t i o n  o f  s e q u e n c e s .  
2?l b i d . , pp . 5 5 1 -2 .
OQ   ‘
Abraham M o le s , I n f o r m a t io n  T h eo ry  and E s t h e t i c  P e r c e p t i o n , 
t r a n s .  by J o e l  E. Cohen (U rbana , I l l i n o i s :  U n i v e r s i t y  o f  I l l i n o i s
P r e s s ,  1 9 6 6 ) ,  p p .  154 -9 .
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M o le s '  fo rm u la  d e s c r i b e s  t h e  f u n c t i o n  o f  r e p e t i t i o n  as  an  e s s e n t i a l  
p ro c e d u r e  i n  c o m p o s i t io n .  R e p e t i t i o n  i s  a means o f  " d im i n i s h in g  th e  
o v e r - a l l  o r i g i n a l i t y  o f  t h e  m e ss a g e ."  The b i n a r y  l o g a r i t h m i c  fu n c ­
t i o n  e x p l a i n s  th e  r e l a t i v e  w e ig h t  o f  i n f o r m a t io n  b o rn e  by  a f i r s t  
r e s t a t e m e n t  i n  c o m p ar iso n  t o  t h e  d im in i s h in g  w e ig h t  o f  su b s e q u e n t  
r e s t a t e m e n t s .  As a  g roup  o f  sym bols i s  r e p e a t e d  a number o f  t i m e s ,  
eac h  r e p e t i t i o n  c a r r i e s  much l e s s  i n f o r m a t i o n .  T h is  t e n d e n c y  can  be 
c o u n t e r e d ,  how ever,  by  r e s t o r i n g  some o r i g i n a l i t y  i n  t h e  fo rm  o f  
v a r i a t i o n s .
The dynam ics o f  i n f o r m a t io n  d e n s i t y  a r c  su ch  t h a t :  "The
i n d i v i d u a l  r e c e p t o r  h a s  a l i m i t e d  c a p a c i t y  Hn f o r  t h e  a p p re h e n s io n  
o f  i n f o r m a t io n  ( o r i g i n a l i t y ) . "  The r e c e p t o r ' s  l i m i t s  a r e  d e te rm in e d  
by h i s  e d u c a t i o n ,  s o c i a l  e n v i ro n m e n t ,  and a l l  t h e  o t h e r  i n f l u e n c e s  
b e h in d  h i s  know ledge o f  m essage  s t r u c t u r e .  I n  t h e  f i g u r e  q u o te d  
b e lo w , s u b j e c t  A i s  u n s o p h i s t i c a t e d ;  he  i s  overw helm ed by th e  
" r i c h n e s s "  o f  t h e  m essag e .  S u b j e c t s  B and G a r e  s o p h i s t i c a t e d  enough 
t h a t  th e  m essage i s  l a r g e l y  w i t h i n  t h e i r  a p p e r c e p tu a l  c a p a c i t i e s .
The p o r t i o n s  o f  t h e  m essage t h a t  go beyond t h e i r  c a p a c i t i e s  f o r  e a sy  
a s s i m i l a t i o n  a r e  p e r c e i v e d  and th e n  ap p reh en d ed  i n  t h e  c o u r s e  o f  
r e p e t i t i o n s  i n  t h e  c o m p o s i t io n  i n  s p i t e  o f  v a r i a t i o n s .  S u b j e c t  D i s  
h i g h l y  s o p h i s t i c a t e d ;  h i s  c a p a c i t y  i s  "above  t h e  f u n c t i o n  o f  i n f o r ­
m a t io n  o u t p u t . "  T h e r e f o r e ,  t h e  c o m p o s i t io n  w i l l  seem b a n a l  t o  s u b j e c t
29Ibid., pp. 157-8.
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I n s t a n t a n e o u s
in f o r m a t io n
r a t e
The m essage  i s :
Banal
I n t e r e s t i n g
Overwhelming
I n  t h e  f i g u r e  ab o v e ,  A. . . D r e p r e s e n t  t h e  a u d i t o r s ;  t h e
i n t e r r u p t e d  l i n e s  r e p r e s e n t  t h e  l e v e l  o f  m essage a s s i m i l a t i o n  f o r  '
eac h  s u b j e c t ;  and th e  c u r v in g  s o l i d  l i n e s  r e p r e s e n t  v a r i a t i o n s  i n
i n f o r m a t io n  r a t e .  " I f  t h e  e f f e c t i v e  i n f o r m a t io n  r a t e  o f  t h e  m essage
i s  g r e a t e r  th a n  t h i s  [ t h e  a u d i t o r ' s ]  l i m i t ,  t h e  m essage i s  to o  r i c h  . . .
The r e c e p t o r  a s s i m i l a t e s  n o t  th e  w ho le  t h i n g ,  b u t  f r a g m e n ts  chosen
30e i t h e r  random ly  o r  a c c o r d in g  t o  r u l e s  . . . "
I n f o r m a t i o n  t h e o r y  h a s  found  a p p l i c a t i o n s  i n  p s y c h o lo g y .
F re d  A t tn e a v e  h a s  w r i t t e n  a  l u c i d  i n t r o d u c t i o n  t o  t h e  u se  o f  t h i s  body
o f  t h e o r y  i n  p s y c h o l o g i c a l  t e s t i n g .  C h a p te r  one d e a l s  w i th  t h e  p r o c e s s
o f  d raw in g  q u a n t i t a t i v e  c o n c e p ts  from  i n t u i t i v e  c o n c e p t s .  C h a p te r
31t h r e e  o f f e r s  a  s e c t i o n  on m u l t i v a r i a t e  i n f o r m a t io n  a n a l y s i s .
G eorge A. M i l l e r  i n t e r p r e t s  some o f  t h e  i n f o r m a t io n  th e o r y  
v o c a b u la r y  i n  p s y c h o l o g i c a l  t e rm s :  q u a n t i t y  o f  i n f o r m a t io n  i s
r e n d e r e d  as v a r i a n c e  and q u a n t i t y  o f  t r a n s m i t t e d  i n f o r m a t io n  i s
30I b i d .
31F re d  A t tn e a v e ,  A p p l i c a t i o n s  o f  I n f o r m a t io n  T heo ry  to  
P s y c h o lo g y  (New York: H enry H o l t  and Company, 1 9 5 9 ) .
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r e n d e r e d  as  c o v a r i a n c e , o r  c o r r e l a t i o n .  He e x p l a in s  h i s  u s e  o f  t h e s e
p s y c h o l o g i c a l  te rm s :
The s i m i l a r i t y  o f  v a r i a n c e  and amount o f  i n f o r m a t io n  m ig h t be 
e x p l a in e d  t h i s  way: When we h av e  a  l a r g e  v a r i a n c e ,  we a r e
v e r y  i g n o r a n t  ab o u t w h a t  i s  g o in g  to  h a p p en .  I f  we a r e  v e r y  
i g n o r a n t ,  t h e n  when we make t h e  o b s e r v a t i o n  i t  g iv e s  us a l o t  
o f  i n f o r m a t i o n .  On t h e  o t h e r  h a n d ,  i f  t h e  v a r i a n c e  i s  v e r y  
s m a l l ,  we know i n  advance  how o u r  o b s e r v a t i o n  m ust come o u t ,  
so we g e t  l i t t l e  i n f o r m a t io n  from  making th e  o b s e r v a t i o n , 32
He sum m arizes h i s  f i n d i n g s  i n  t h e s e  two g e n e r a l i z a t i o n s :
(1 )  a b s o l u t e  judgm ent s p a n s  and im m edia te  memory sp a n s  l i m i t  t h e  
i n f o r m a t io n  t h a t  can  be r e c e i v e d ,  d e co d e d ,  and r e t a i n e d  w h i l e  
o r g a n i z a t i o n  o f  d im e n s io n s  and s e q u e n c e  im proves  t h e s e  p r o c e s s e s ;
(2 )  r e c o d in g  i s  v e r y  im p o r t a n t .  The span  o f  a b s o l u t e  judgm en t i s  t h e  
l i m i t  " t o  th e  a c c u r a c y  w i t h  w h ich  we can  i d e n t i f y  a b s o l u t e l y  t h e  
m a g n itu d e  o f  a u n id im e n s io n a l  v a r i a b l e . "  R ecod ing  i s  t h e  p r o c e s s  o f  
t a k i n g  an  i n p u t  made up o f  many chunks o f  i n f o r m a t i o n  each  c o n t a i n i n g  
o n ly  a few b i t s  and  p u t t i n g  t h i s  i n p u t  i n t o  a  code t h a t  c o n s i s t s  o f  
few er  chunks t h a t  c o n t a i n  more b i t s  o f  i n f o r m a t i o n .  These  o b s e r ­
v a t i o n s  l e a d  M i l l e r  t o  c o n c lu d e  t h a t  i n f o r m a t io n  th e o r y  p r o v id e s
33v a l u a b l e  c o n c e p ts  f o r  m e a su r in g  m a t e r i a l s  and p e r fo rm a n c e s .
S em an tic  i n f o r m a t i o n  The p r e c e d in g  s e c t i o n  makes a  d i s t i n c t i o n  
be tw een  t h e  " in f o r m a t io n "  o f  i n f o r m a t io n  t h e o r y  and s e m a n t ic  i n f o r ­
m a t io n .  I t  i s  a p p r o p r i a t e ,  t h e n ,  t o  b e g in  t h i s  s e c t i o n  w i t h  th e  
same d i s t i n c t i o n  as  i t  i s  drawn by a  w r i t e r  i n  t h e  f i e l d  o f  s e m a n t ic s .  
I n  h i s  w o rk ,  S i g n i f i c a t i o n  and S i g n i f i c a n c e  (1 9 6 4 ) ,  C h a r l e s  M o rr is  
p r e s e n t s  a  fram ew ork f o r  v ie w in g  m a t t e r s  o f  s i g n s ,  v a l u e s ,  and
3 2 geo rge  A. M i l l e r ,  "The M ag ica l  Number S e v e n - p lu s - o r - m in u s -  
tw o ,"  P s y c h o l o g i c a l  R eview , 63 (M arch, 1 9 5 6 ) ,  81.
33Ibid., pp. 96.
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b e h a v i o r . ^  I n  t h i s  b r i e f  w ork , he  su p p le m e n ts  and t o  some e x t e n t
m o d i f i e s  h i s  e a r l i e r  v i e w s . ^5 M o r r is  o b s e rv e s  t h a t  i n f o r m a t i o n  th e o r y
i s  n o t  m eant t o  r e p l a c e  s i g n  t h e o r y .  The c o n c e rn  o f  i n f o r m a t i o n  th e o r y
i s  " w i th  t h e  t r a n s m i s s i o n  o f  any m essage w h a te v e r ,  in d e p e n d e n t  o f  t h e
c o n t e n t  o f  t h e  m e s s a g e ."
I f  we c a l l  t h e  s i g n  in d e p e n d e n t  o f  i t s  s i g n i f i c a t i o n  a  s i g n -  
v e h i c l e ,  t h e  Shannon ty p e  o f  ’I n f o r m a t i o n  Theory* i s  a t h e o r y  
o f  e f f i c i e n t  s i g n - v e h i c l e  t r a n s m i s s i o n  and n o t  a g e n e r a l  t h e o r y  
o f  s i g n s .
M o r r i s  th e n  c i t e s  D onald  M. McKay’ s d e f i n i t i o n  o f  in f o r m a t io n
37" a s  t h a t  w h ich  changes  o u r  ' r e p r e s e n t a t i o n s , 1 i . e . ,  o u r  s i g n s . "  
I n f o r m a t i o n  i s  g a in e d  when a s i g n  c a u s e s  a change  i n  e x p e c t a t i o n s  o r  
" o u r  d i s p o s i t i o n s  t o  r e s p o n d ."  S h a n n o n 's  commodity f o r  q u a n t i f i c a t i o n  
i s  s e l e c t i v e  i n f o r m a t i o n ; i t  e n a b l e s  one t o  s e l e c t  a  s e t  o f  s i g n  
v e h i c l e s  from  among a l l  t h e  m essages  s u i t a b l e  f o r  a  c e r t a i n  communi­
c a t i o n  sy s te m .  S e l e c t i v e  i n f o r m a t i o n  i s  n o t  c o n c e rn e d  w i th  t h e  s i g n i ­
f i c a t i o n  o f  a  m essage .  S em an tic  i n f o r m a t i o n , t h e n ,  i s  c o n c e rn e d  w i t h
38t h e  s i g n i f i c a t i o n ,  i . e . ,  c o n t e n t ,  o f  a m essage .
S i g n i f i c a t i o n  i n  s e m a n t ic  t h e o r y . - - S i g n i f i c a t i o n  h a s  t h r e e  
d im e n s io n s  i n  t h e  a n a l y s i s  o f  an  a c t  p u t  f o r t h  by G eorge H e r b e r t  Mead:
- ^ C h a r le s  M o r r i s ,  S i g n i f i c a t i o n  and S i g n i f i c a n c e  (Cam bridge, 
M a ss . :  The M .I .T .  P r e s s ,  19 6 4 ) .
■ ^ C h a r le s  M o r r i s ,  S ig n s ,  Language , and B e h a v io r  (New York: 
G eorge B r a z i l l e r ,  I n c . ,  1955).
36M o r r i s ,  S i g n i f i c a t i o n , p .  63.
•^D ona ld  M. McKay, " I n  S e a rc h  o f  B a s ic  S ym bo ls ,"  and "The . . 
N o m en c la tu re  o f  I n f o r m a t i o n  T h e o ry ,"  i n  C y b e r n e t i c s :  T r a n s a c t i o n s  o f
th e  E i g h th  C o n g r e s s , ed .  by  H einz  von F o e r s t e r  (New York: Macy
F o u n d a t io n ,  19 5 2 ) .
O Q  ' * •    *
M o r r i s ,  S i g n i f i c a t i o n ,  pp . 6 3 -4 .
(1 )  d e s i g n a t i v e ,  (2 )  a p p r a i s i v e ,  and (3 )  p r e s c r i p t i v e . ^  M o rr is
acknow ledges  t h e  im p o r ta n c e  o f  M ead 's  a n a l y s i s  i n  t h e  c o n c e p t  o f
s i g n i f i c a t i o n :  "A s i g n  i s  d e s i g n a t i v e  i n s o f a r  as  i t  s i g n i f i e s
o b s e r v a b le ^  [ d i r e c t l y  o r  i n d i r e c t l y  by t h e  s e n s e  o r g a n s ]  p r o p e r t i e s
o f  t h e  e n v iro n m en t  o r  o f  t h e  a c t o r ,  i t  i s  a p p r a i s i v e  i n s o f a r  as  i t
s i g n i f i e s  t h e  consum m atory p r o p e r t i e s  o f  some o b j e c t  o r  s i t u a t i o n ,
and i t  i s  p r e s c r i p t i v e  i n s o f a r  as  i t  s i g n i f i e s  how t h e  o b j e c t  o r
s i t u a t i o n  i s  t o  be r e a c t e d  t o  so as  to  s a t i s f y  t h e  g o v e rn in g  im p u l s e . "
F o r  i n s t a n c e ,  i n  many c o n t e x t s  t h e  f o l lo w in g  te rm s  w ould  h a v e  th e
f o l lo w in g  p r im a ry  s i g n i f i c a t i o n s :
" b l a c k "  d e s i g n a t i v e
" g o o d " ............... a p p r a i s i v e
" o u g h t " ..............p r e s c r i p t i v e
Thus a s i t u a t i o n  r e q u i r i n g  a c t i o n  i n v o l v e s  o b t a i n i n g  i n f o r m a t io n
ab o u t  t h e  s i t u a t i o n ,  s e l e c t i n g  i t e m s  f o r  p r e f e r e n t i a l  b e h a v i o r ,  and
im p lem en tin g  a s p e c i f i c  c o u r s e  o f  b e h a v i o r .
The a n a l y s i s  o f  a c t i o n  i s  sum m arized i n  t h e  f o l lo w in g  c h a r t . ^
A " s t i m u l u s  p r o p e r t y "  a f f e c t s  s e n s e  o rg an s  d i r e c t l y  o r  th ro u g h
i n s t r u m e n t s .  A " r e i n f o r c i n g  p r o p e r ty "  i s  t h e  " c a p a c i t y  o f  an  o b j e c t
t o  i n c r e a s e  t h e  p r o b a b i l i t y  o f  t h e  p e r fo rm a n c e  o f  a  r e s p o n s e  made t o
i t . "  " I n s t r u m e n t a l "  means t h a t  t h e  p e r fo rm a n c e  o f  an  a c t  c l e a r s  t h e
way f o r  .some o t h e r  a c t  f o r  w h ich  an o rg a n is m  has  a d i s p o s i t i o n .
^^George H e r b e r t  Mead, The P h i lo s o p h y  o f  t h e  A c t ,  e d .  by 
C h a r le s  W. M o rr is  w i th  t h e  c o l l a b o r a t i o n  o f  Jo h n  M. B rew er,  A l b e r t  M. 
Dunham, and D avid  L. M i l l e r  (C h ic ag o : U n i v e r s i t y  o f  C h icago  P r e s s ,
1 9 3 8 ) .
^ M o r r i s ,  S i g n i f i c a t i o n , p .  4.
^Morris, Ibid., pp. 8-9.
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S ig n s  and A c t io n  R eq u irem en ts
A c t io n
R eq u irem en ts
I n t e r p r e t a n t
D im ensions o f  ( D i s p o s i t i o n  t o  S i g n i f i c a t i o n s  
S i g n i f i c a t i o n  Respond b y ) :
1. O b ta in in g  D e s ig n a t iv e
i n f o r m a t i o n
S en se  o rg a n s S t im u lu s  p r o p e r ­
t i e s  o f  o b j e c t
2. S e l e c t i o n  o f  A p p r a i s iv e  
o b j e c t s  f o r  
p r e f e r e n t i a l  
b e h a v io r
O b je c t
p r e f e r e n c e s
R e in f o r c in g  
p r o p e r t i e s  o f  
o b j e c t
3 .  A c t io n  on P r e s c r i p t i v e  B e h a v io r
p r e f e r e n c e s
A ct as  i n s t r u ­
m e n ta lo b j e c t  by
s p e c i f i c
b e h a v io r
Some o t h e r  c o n t r i b u t i o n s  t o  s e m a n t ic  i n f o r m a t i o n  t h e o r y . —
P a u l  H en le  h a s  p r e s e n t e d  a  s y s te m  o f  c a t e g o r i z i n g  d i s c o u r s e  t h a t  i s  
b a s e d  on " l i n g u i s t i c  d u a l i s m " :  " ( 1 )  s c i e n t i f i c ,  d e s c r i p t i v e ,  r e p r e ­
s e n t a t i v e ,  r e f e r e n t i a l ,  d e n o t i v e ,  c o g n i t i v e ,  e t c . , "  and " ( 2 )  e m o tiv e ,  
e x p r e s s i v e ,  n o n c o g n i t i v e ,  e t c . "  S e n te n c e  u t t e r a n c e s  can  be  d e s ig n a t e d  
as  i n d i c a t i v e ,  i n t e r r o g a t i v e ,  i m p e r a t i v e ,  and o p t a t i v e .  T h e i r  m eanings 
i n v o l v e  t h e  f o l l o w i n g  f a c t o r s :
1) The p r im a ry  c o n c e p tu a l  c o n t e n t  sy m b o l iz e d ,  i . e . ,  p r e s e n t e d
and evoked .
2) The p r o p o s i t i o n a l  a t t i t u d e  (w i th  r e g a r d  to  t h i s )  e x p r e s s e d  
and evoked .
3 )  The s e c o n d a ry  c o n c e p tu a l  c o n t e n t  p r e s e n t e d  and evoked .
4 )  The p r o p o s i t i o n a l  a t t i t u d e s  ( r e g a r d i n g  t h i s )  e x p r e s s e d  and
evoked .
5 )  The em o tio n s  and  c o n o t iv e  a t t i t u d e s  e x p r e s s e d .
6 )  The e m o t io n a l  to n e .
7 )  The em o tio n s  and a t t i t u d e s  r e v e a l e d .
8 )  O th e r  k in d s  o f  e f f e c t s .
9 )  The p u rp o s e .  4-2
t h e  e f f e c t  o f  d i s t r i b u t i o n  on i n f o r m a t i o n  c o n t e n t :  " G e n e r a l l y  s p e a k in g ,
P a u l  Z i f f ’ s S em a n tic  A n a ly s i s  c o n t a i n s  an  o b s e r v a t i o n  ab o u t
^ P a u l  H e n le ,  e d . , L anguage , T h o u g h t ,  and C u l t u r e  (Ann A rb o r :  
The U n i v e r s i t y  o f  M ich ig an  P r e s s ,  1 9 5 8 ) ,  p p .  122 -38 .
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one can  s a y  t h a t  t h e  ' i n f o r m a t i o n  c o n t e n t '  o f  an  e le m e n t  i s  i n v e r s e l y  
p r o p o r t i o n a l  t o  t h e  s i z e  o f  i t s  d i s t r i b u t i o n ;  th u s  a h e s i t a t i o n  fo rm  
su c h  as ' u h '  t h a t  o c c u r s  v i r t u a l l y  anyw here and ev e ry w h ere  conveys 
v i r t u a l l y  no i n f o r m a t i o n . "
B a r - H i l l e l ,  i n  1964, o f f e r e d  a  t h e o r y  o f  s e m a n t ic  i n f o r m a t io n ,  
an  e x a m in a t io n  o f  i n f o r m a t i o n  t h e o r y ,  and m e asu re s  o f  s e m a n t ic  i n f o r ­
m a t io n .  He d e s c r i b e d  " fu n d a m e n ta l  s y n t a c t i c  and s e m a n t ic  c o n c e p ts " 1 as 
" a to m ic  s e n t e n c e ,  m o le c u la r  s e n t e n c e ,  b a s i c  s e n t e n c e ,  m o le c u la r  p r e d i ­
c a t e ,  L - t r u e ,  L - f a l s e ,  f a c t u a l ,  L - i m p l i e s ,  L - e q u i v a l e n t , L - d i s j u n c t ,
L - e x c l u s i v e ,  Q - p r e d i c a t o r ,  Q - p r o p e r ty ,  Q - s e n te n c e ,  s t a t e - d e s c r i p t i o n ,
a  n44and r a n g e . "
The c o n t r i b u t i o n s  o f  su ch  w r i t e r s  as  M o r r is  and B a r - H i l l e l  
n o t w i t h s t a n d i n g ,  some w r i t e r s  i n  t h e  f i e l d  o f  l i n g u i s t i c s  have  n o t  
r e g a r d e d  i n f o r m a t i o n  t h e o r y  as  a  b e n e f i c i a l  i n f l u e n c e  on t h e  s tu d y  o f  
la n g u a g e .  J o h n  P a u l  H u g h e s ^  and Emmon W. B a c h ^  and S te p h e n  
U l lm a n n ^  h a v e  e x p r e s s e d  c r i t i c i s m  o f  S h a n n o n 's  t h e o r i e s .  M athe­
m a t i c a l  l i n g u i s t s  hav e  b een  a c c u se d  o f  i n t r o d u c i n g  " a  d i s r u p t i v e  
d i s c u r s i v e n e s s "  i n t o  l i n g u i s t i c s  and a l s o  o f  a t t e m p t in g  t o  cow 
s c h o l a r s  i n  t h e  h u m a n i t i e s  w i t h  a b s t r u s e  c o n c e p t s .
^ P a u l  Z i f f ,  S em a n tic  A n a ly s i s  ( I t h a c a ,  New Y ork: C o r n e l l
U n i v e r s i t y  P r e s s ,  1 9 6 0 ) ,  p .  49 .
^ Y e h o s h u a  B a r - H i l l e l ,  Language and I n f o r m a t i o n  ( J e r u s a le m ,  
I s r a e l :  The J e r u s a l e m  Academic P r e s s ,  L t d . ,  1 9 6 4 ) ,  pp . 221-310 .
4 5  • • ...................................................
J o h n  P a u l  H ughes, The S c ie n c e  o f  Language (New York:
Random H ouse, 1 9 6 2 ) ,  pp . 2 7 1 -2 .
A£ ......................... ..
Emmon W. Bach, An I n t r o d u c t i o n  t o  T r a n s f o r m a t io n a l  Grammars 
(New York: H o l t ,  R i n e h a r t ,  and W in s to n ,  1 9 6 4 ) ,  p .  144.
^ S t e p h e n  U llm ann, S e m a n tic s  (O x fo rd ,  E ng land : B. B la c k w e l l ,
1 9 6 2 ) ,  pp . 25 3 -4 .
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The f o l lo w in g  s e c t i o n s  d e a l  w i t h  m a th e m a t ic a l  and com puta­
t i o n a l  l i n g u i s t i c s  as  i t  b e a r s  on s e m a n t ic  i n f o r m a t i o n .  The s u r v e y  o f  
t h e s e  f i e l d s  p r e s e n t e d  h e r e  c o n c e rn s  m a in ly  w orks  t h a t  a r e  s i m i l a r  to  
t h e  c o n c e p t  o f  m essage d e n s i t y .
M a th e m a t ic a l  l i n g u i s t i c s . The d e g re e  o f  d i s s a t i s f a c t i o n  w i t h  m a the­
m a t i c a l  a p p ro a c h e s  t o  l i n g u i s t i c s  em an a tin g  f ro m  t h e  U n i te d  S t a t e s  
d u r in g  t h e  l a s t  decade  h a s  p rom pted  a  g roup  o f  R u s s ia n  l i n g u i s t s  t o  
o f f e r  a book d e s ig n e d  to  c o u n t e r  A m erican  c r i t i c i s m s .  E x ac t  Methods 
i n  L i n g u i s t i c  R e s e a rc h  c o n t a i n s  s e c t i o n s  on s e m a n t i c s ,  s t a t i s t i c a l  
m e thods ,  m achine t r a n s l a t i o n ,  and i n f o r m a t i o n  th e o ry .^ ®
P e t e r  B. Denes h a s  d e m o n s t r a te d  t h a t  s t a t i s t i c a l  a p p ro a c h e s  to  
l i n g u i s t i c  p rob lem s  can  be  b o th  u n c o m p l ic a te d  and h e l p f u l .  He fo u n d , 
f o r  i n s t a n c e ,  " t h a t  i n  sp o k en  E n g l i s h ,  d e n t a l  and a l v e o l a r  a r t i c u l a ­
t i o n s  p r e d o m in a te  and th e  manner r a t h e r  th a n  p l a c e  o f  a r t i c u l a t i o n  i s  
t h e  d im e n s io n  t h a t  c a r r i e s  by  f a r  t h e  g r e a t e s t  f u n c t i o n a l  l o a d . " ^
C h a r l e s  H o c k e t t ' s  Language , M a th e m a t ic s ,  and L i n g u i s t i c s  w i l l  
s e r v e  w e l l  a s  an  i n t r o d u c t i o n  to  t h i s  f i e l d .  I t  h a s  been  b ro u g h t  o u t  
r e c e n t l y  i n  t h e  J a n u a  L inguarum  s e r i e s .  R o b e r t s '  s t a t i s t i c a l  w ork
A O
0 1 'g a  S. Akhmanova, e t  a l . ,  E x a c t  Methods i n  L i n g u i s t i c  
R e s e a r c h , t r a n s .  from  th e  R u s s ia n  by D avid  G. Hays and D o lo re s  V.
Mohr o f  t h e  Rand C o r p o r a t i o n  (B e rk e le y  and Los A n g e le s :  U n i v e r s i t y  o f
C a l i f o r n i a  P r e s s ,  19 6 3 ) .
49 P e t e r  B. D enes, "On t h e  S t a t i s t i c s  o f  Spoken E n g l i s h , " ..............
Z e i t s c h r i f t  f t i r  P h o n e t ik  S p r a c h w is s e n s c h a f t  und K o m m u n ik a t io n sfo rsch u n g , 
B. 17, H. 1 (1 9 6 4 ) ,  51 -7 1 .
’C h a r le s  F .  H o c k e t t ,  L anguage , M a th e m a t ic s ,  and L i n g u i s t i c s , 
J a n u a  L inguarum , S e r i e s  M ino r ,  60 (The Hague: Mouton & C o . ,  19 6 7 ) .
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on A m erican E n g l i s h  i n  t h e  same s e r i e s  c o n t a i n s  a h i s t o r y  o f  w ord 
51c o u n t in g .
F o r  th e  r e a d e r  who i s  n o t  i n t i m i d a t e d  by  p ag es  o f  m a th e m a t ic a l  
sym bo ls ,  one o f  t h e  most p r o l i f i c  w r i t e r s  i n  t h e  f i e l d  i s  G u s tav  
H erdan . H is T y p e - to k e n  M a th em a tic s  i s  a  good s o u rc e  o f  i n f o r m a t i o n  on
52 . . . .
i n f o r m a t i o n  th e o r y  and word c o u n t s .  H erdan*s  The C a lc u lu s  o f
53L i n g u i s t i c  O b s e r v a t io n s  i s  r ev ie w e d  i n  Language w i t h  t h e  o b s e r v a t i o n  
" t h a t  t h e  s t a t i s t i c a l l y  in e x p e r i e n c e d  i s  n o t  l i k e l y  t o  be h e lp e d .
A t t h i s  p o i n t ,  t h e  r e a d e r  i s  p ro b a b ly  aware o f  t h e  n a t u r e  o f  
t h e  f r u s t r a t i o n  f e l t  by many l i n g u i s t s  who a r e  p r e v e n te d  from  r e a d i n g  
abou t m a th e m a t ic a l  l i n g u i s t i c s  from  p r im a ry  s o u rc e s  by t h e i r  l a c k  o f  
m a th e m a t ic a l  t r a i n i n g .  I t  i s  h a r d l y  s a t i s f y i n g  t o  a l i n g u i s t  t o  have  
t o  c o n t e n t  h i m s e l f  w i t h  book r e v ie w s  and la y m a n 's  v e r s i o n s .  U llm ann 
o b s e rv e s  t h a t  b o th  p h i l o l o g y  and m a th e m a t ic s  a r e  s u b j e c t  t o  m isu n d e r ­
s t a n d i n g  by a l l  b u t  s p e c i a l i s t s .  He c i t e s  Andre M a r t i n e t ' s  w a rn in g :
F l a u n t i n g  m a th e m a t ic a l  fo rm u la e  b e f o r e  a l i n g u i s t i c  a u d ie n c e  
o r  i n  a  l i n g u i s t i c  p u b l i c a t i o n  i s  e i t h e r  g r o s s l y  m i s i n t e r p r e t i n g  
t h e  n e e d s  and c a p a c i t i e s  o f  o n e ' s  a u d ie n c e  o r  r e a d e r s ,  o r  e l s e  
t r y i n g  to  b u l l y  them  i n t o  a c c e p t i n g  o n e ' s  v iew s  by c l a im in g  f o r  
t h e s e  t h e  s u p p o r t  o f  a  s c i e n c e  t h e y  te n d  t o  r e s p e c t  as t h e  most 
e x a c t  o f  a l l  s c i e n c e s ,  b u t  whose d a t a  t h e y  a r e  n o t  i n  a p o s i t i o n  
t o  v e r i f y .  We need  more and more r i g o u r  i n  l i n g u i s t i c s ,  b u t  
o u r  own b r a n d . 55
5^A. Hood R o b e r t s ,  A S t a t i s t i c a l  L i n g u i s t i c  A n a ly s i s  o f  
A m erican E n g l i s h , J a n u a  L inguarum , S e r i e s  P r a c t i c a ,  8  (The Hague: 
Mouton & C o . ,  19 6 5 ) .
^ G u s t a v  H erd an ,  T y p e - to k e n  M a th e m a t ic s , J a n u a  L inguarum , 
S e r i e s  M a io r ,  4 ( ' s - G r a v e n h a g e :  Mouton & C o . ,  19 6 2 ) .
5 3 c u s ta v  H erdan ,  The C a lc u lu s  o f  L i n g u i s t i c  O b s e r v a t i o n s , 
J a n u a  L inguarum , S e r i e s  M a io r ,  9 ( ' s - G r a v e n h a g e :  M outon & C o . ,  1 9 6 2 ) .
54c .  D ouglas C h r e t i e n ,  r e v ie w  o f  The C a lc u lu s  o f  L i n g u i s t i c  
O b s e r v a t io n s ,  i n  L anguage , 41 ( A p r i l - J u n e ,  1 9 6 5 ) ,  3 4 8 -5 6 .
^^Andre M a r t i n e t ,  "The U n i ty  o f  L i n g u i s t i c s , ,r W ord, 10 (1 9 5 4 ) ,  
125, q u o te d  i n  U llm ann , S e m a n t ic s ,  p .  254.
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I n  Q u a n t i t a t i v e  L i n g u i s t i c s ,  H erdan  a d m its  t h a t  h e  and o t h e r  
q u a n t i t a t i v e  l i n g u i s t s  " c a n n o t  b u t  be som etim es a t  lo g g e rh e a d s  w i t h  
t h e  non- o r  l e s s - m a t h e m a t i c a l  l i n g u i s t . "  He b lam es t h e  ' ' a p p a r e n t  
i n a b i l i t y  o f  some l i n g u i s t s  t o  v iew  t h e  s u b j e c t  o f  m a th e m a t ic a l  
l i n g u i s t i c s  a s  a  w ho le"  r a t h e r  th a n  a t r u e  d i f f e r e n c e  o f  o p in io n  
f o r  t h e  d i f f i c u l t y .  He c la im s  t h a t  he  s t r e s s e s  t h e  dev e lo p m en t o f  
a " c o m p re h e n s iv e  p i c t u r e "  i n  h i s  w ork . He acknow ledges  a p a p e r  by 
R o b e r t  E. L o n g ac re ,  an  A m erican  l i n g u i s t ,  a s  a co m p re h en s iv e  view  o f  
s t r u c t u r a l i s m .  L o n g a c r e 's  "P ro leg o m e n a  t o  L e x i c a l  S t r u c t u r e " ^  c o n t a in s  
a schema o f  la n g u a g e  s t r u c t u r e  w h ich  H erdan  e n d o r s e s  and sum m arizes .  
T h e i r  j o i n t  c o n c l u s i o n s  a r e  t h a t  p h o n o lo g y  i s  b e s t  a p p ro ac h ed  th ro u g h  
a p a r t i c l e - ( c l u s t e r )  o r i e n t a t i o n ;  grammar i s  b e s t  s u i t e d  t o  a s t r i n g -  
h i e r a r c h i c a l )  o r i e n t e d  a p p ro a c h ;  and th e  l e x i c o n  a p p e a r s  most am enable 
t o  a  f i e l d - ( s y s t e m s )  o r i e n t e d  t r e a t m e n t .  T h is  o n ly  means t h a t  eac h  
l e v e l  o f  s t r u c t u r e  i s  b e s t  s u i t e d  t o  t h e  p a r t i c u l a r  a p p ro a c h  i n d i c a t e d ;  
t h e r e  i s  o v e r l a p p i n g . " ^
C o m p u ta t io n a l  l i n g u i s t i c s  I n  h i s  i n t r o d u c t i o n  t o  a s t a t e - o f - t h e - a r t  
p u b l i c a t i o n  on au to m a te d  la n g u a g e  p r o c e s s i n g ,  H a ro ld  Borko l i s t s  th e
u s e f u l  f u n c t i o n s  o f  com pu ter  t e c h n iq u e s  a s :
a .  t r a n s l a t i n g  from  one la n g u a g e  i n t o  a n o t h e r ,
b .  im pro v in g  t h e  s t o r a g e  and r e t r i e v a l  o f  i n f o r m a t i o n ,  and
c .  d e s ig n i n g  an  " i n t e l l i g e n t "  a u to m a t io n  t h a t  w ould  be a b l e  
t o  answ er q u e s t i o n s . "59
J G u s ta v  H erdan ,  Q u a n t i t a t i v e  L i n g u i s t i c s  (London: B u t t e r w o r th
& C o . ,  L t d . ,  1 9 6 4 ) ,  p .  i x .
57Robert E. Longacre, "Prolegomena to Lexical Structure," 
Linguistics, 5 (March 1 9 6 4 ) ,  5.
^ H e r d a n ,  Q u a n t i t a t i v e  L i n g u i s t i c s , pp . i x - x v i .
“^ H a r o l d  Borko, ed .  A utom ated  Language P r o c e s s in g  (New York:
J o h n  W iley  and  S ons , I n c . ,  1 9 6 7 ) ,  p .  5.
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The t h i r d  f u n c t i o n  above i s  t h e  one m ost r e l e v a n t  t o  t h e  p r e s e n t  s tu d y  
i n  t h a t  t h e  f o r m a t io n  o f  c a t e g o r i e s  i s  o f  param oun t im p o r ta n c e  i n  th e  
s p e c i f i c  s t u d i e s  d i s c u s s e d .
Simmons1 p a p e r  on a n a l y s i s  o f  s e m a n t ic  c o n t e n t  i s  o r g a n iz e d  on 
t h e  q u e s t i o n  a n sw e r in g  p r i n c i p l e .  T h is  i s  a r e p o r t  on  more th a n  a 
dozen  sy s tem s  f o r  a n s w e r in g  E n g l i s h  q u e s t i o n s ,  most o f  w h ich  a r e  
e x p e r im e n ta l  a t  t h i s  t im e .  The sy s tem s  r e p r e s e n t  a  v a r i e t y  o f  
t e c h n i q u e s ,  b u t  Simmons sum m arizes  t h e i r  common f e a t u r e s :
1 . The d a t a  m ust be s t r o n g l y  o r g a n iz e d .  T h is  r e q u i r e s  a s t o r a g e  
s y s te m  w i t h  c a t e g o r i e s  and s u b c a t e g o r i e s  and ,  f o r  E n g l i s h  la n g u a g e  
t e x t s ,  in d e x  p r o c e s s i n g  i n c l u d i n g  synonym l i s t s  and c o n c e p t  code 
d i c t i o n a r i e s .
2 . Where s y n t a c t i c  a n a l y s i s  t e c h n iq u e s  a r e  u s e d ,  t h e  im m edia te  
c o n s t i t u e n t  model p r e d o m in a te s .  The p r e v a i l i n g  p ro b le m  i s  t h a t  
o f  r e s o l v i n g  s y n t a c t i c  a m b ig u i ty .
3 .  P rogram s f o r  s e m a n t ic  a n a l y s i s  a r e  u s u a l l y  merged w i t h  s y n t a c t i c  
and m a tc h in g  s y s te m s .  S em a n tic  a n a l y s i s  in v o l v e s  e i t h e r  d i c t i o n ­
a r i e s  ( s e e  S to n e  be low ) o r  l i s t s  o f  a t t r i b u t e  c o d e s .  Simmons c i t e s  
w ork by  K a tz  and F odo r  ( s e e  T r a n s f o r m a t i o n a l  G e n e r a t iv e  Model 
be low ) as  b e in g  p r o m is in g .
4 .  The fo rm  t a k e n  by s y n t a c t i c  and s e m a n t ic  q u e s t i o n  and answ er
a n a l y s e s  i s  " a  s y n t a c t i c a l l y  o r d e r e d  l i s t  o f  t h e  s e m a n t ic  u n i t s
fi nw i t h  w h ich  t h e  sy s te m  d e a l s . ”
Simmons sum m arizes  by s a y in g  t h a t  p r o g r e s s  h a s  been  made to  t h e  p o i n t  
t h a t  . th e  m ost d i f f i c u l t  p ro b lem s  a r e  now b e in g  d e l i n e a t e d .  Answers
^ R .  F .  Simmons, ’’A nsw ering  E n g l i s h  Q u e s t io n s  by  C o m p u te r ,”  
i n  B orko , A utom ated  Language P r o c e s s i n g , pp . 253-89 .
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can  be  e x p e c te d  t h a t  w i l l  c o n t r i b u t e  t o  t h e  dev e lo p m en t o f  " h ig h  q u a l i t y
61g e n e r a l  p u rp o s e  la n g u a g e  p r o c e s s o r s . "
One o f  t h e  sy s tem s  c i t e d  by Simmons i s  P h i l i p  J .  S t o n e ' s  The 
G e n e ra l  I n q u i r e r . T h is  i s  a  s y s te m  w h ich  i d e n t i f i e s  w ords  and p h r a s e s  
i n  a  t e x t  a c c o r d in g  t o  c a t e g o r i e s  s e t  up by an i n v e s t i g a t o r .  I t  c o u n ts  
t h e  number o f  t im e s  t h e  c a t e g o r i e s  o c c u r  and c o - o c c u r ,  and th e n  p r i n t s  
o u t  t h e  t a b u l a t i o n s .  I t  "pe rfo rm s-  s t a t i s t i c a l  t e s t s "  and s o r t s  and 
r e g r o u p s  s e n te n c e s  a c c o r d in g  t o  c e r t a i n  c a t e g o r i e s .  The G e n e ra l  
I n q u i r e r  i s  n o t  a  p a r t i c u l a r  sy s te m  o f  c a t e g o r i e s ,  b u t  r a t h e r  i t  
h a n d le s  t h e  m ech an ic s  o f  m ach ine  o p e r a t i o n  so  t h a t  r e s e a r c h e r s  can  
u s e  t h e  sy s te m  w i t h o u t  know ing t h e  d e t a i l s  o f  program m ing o r  th e  
o p e r a t i o n  o f  c o m p u t e r s . ^
The G e n e ra l  I n q u i r e r  h a s  f i v e  c h a r a c t e r i s t i c s  w h ich  make i t  
a s u p e r i o r  a p p ro a c h  t o  c o n t e n t  a n a l y s i s :  (1 )  M easurem ent c a t e g o r i e s
e x p l i c i t  enough f o r  com pu ter  u s e  a r e  a l s o  e x p l i c i t  enough f o r  
r e p l i c a t i o n ;  (2 )  S t a t i s t i c s  from  one s tu d y  c a n  be  com pared d i r e c t l y  
w i t h  t h o s e  from  o t h e r  s t u d i e s ;  (3 )  The i n v e s t i g a t o r  i s  c l o s e  t o  h i s  
d a t a  and can  p e r fo rm  d i f f e r e n t  a n a ly s e s  w i t h  g r e a t  freedom  s i n c e  t h e  
" s h e e r  l a b o r "  i s  c a r r i e d  o u t  e a s i l y  and q u ic k ly  w i t h i n  t h e  sy s te m ;
(4 )  I n v e s t i g a t o r s  w i t h  l i t t l e  o r  no know ledge o f  com p u te rs  can  u s e  th e  
s y s te m  e a s i l y ;  and (5 )  The s y s te m  o p e r a t e s  on t h r e e  ty p e s  o f  co m p u te rs :
a .  la rge -m em ory
b .  sm all-m em ory
c .  t i m e - s h a r e d . 63
^ P h i l i p  J .  S to n e ,  e t  a l . , The G e n e ra l  I n q u i r e r  (C am bridge, 
M a s s . :  The M .I .T .  P r e s s ,  1 9 6 6 ) ,  p .  6 8 .
^ I b i d . , pp. 69-71 .
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The f i r s t  s t e p  i n  t h e  G e n e ra l  I n q u i r e r  p r o c e s s  i s  t o  g a t h e r
d a t a  and d e c id e  on s u i t a b l e  c a t e g o r i e s .  Then t h e  t e x t ,  o r  t h e  s o u n d s ,
o f  t h e  m a t e r i a l  i s  keypunched  on IBM c a r d s .  The s y s te m  i s  s e t  up to
e d i t  s y n t a c t i c a l  c a t e g o r i e s  th ro u g h  n u m e r ic a l  a s s ig n m e n ts  r e p r e s e n t i n g
t h e  s u b j e c t ,  v e r b ,  and o b j e c t  p o s i t i o n s  a s  w e l l  a s  a t t r i b u t i v e  s u b j e c t ,
a t t r i b u t i v e  v e r b  and a t t r i b u t i v e  o b j e c t .  F u n c t i o n  w ords su c h  as
p r e p o s i t i o n s  a r e  l e f t  i n  t h e  u n c l a s s i f i e d  p o s i t i o n .  The t e x t  t o  be
a n a ly z e d  i s  d iv i d e d  i n t o  as  many in d e p e n d e n t  c l a u s e s  as  p o s s i b l e .  The
p l u s  s i g n  (+) t e l l s  t h e  com puter  t h a t  t h e  end o f  a  s e n te n c e  h as  been
r e a c h e d ;  t h i s  i s  t h e  t e r m i n a l  m a rk e r  f o r  in d e p e n d e n t  c l a u s e s .  I f
n e c e s s a r y ,  a  s h a r e d  v e r b  o r  noun f o r  two c l a u s e s  i s  r e - i n s e r t e d  to
f\lxmake b o th  c l a u s e s  in d e p e n d e n t .
A f t e r  c o n t e n t  a n a l y s i s  c a t e g o r i e s  a r e  a s s ig n e d  and t h e  c a r d s  
p unched ,  t h e  com puter  s can s  t h e  punched  t e x t  and e v e ry  word i s  ta g g e d  
and s y n ta x  e d i t e d .  I te m s  t h a t  c a n n o t  b e  ta g g e d  a r e  e n t e r e d  i n  a l e f t ­
o v e r  l i s t  f o r  f u t u r e  r e f e r e n c e .  The com puter  k e e p s  f r e q u e n c y  c o u n t s  
on eac h  d i c t i o n a r y  e n t r y .  The d i c t i o n a r y  i s  a  c o l l e c t i o n  o f  c o n t e n t  
a n a l y s i s  c a t e g o r i e s  t o  be p r o c e s s e d  t o g e t h e r .  I n  any one a n a l y s i s  t h e  
c a t e g o r i e s  may ra n g e  from  a  dozen  to  two h u n d re d .  Each  word i n  a
d i c t i o n a r y  i s  t a g g e d ,  i . e . ,  a s s ig n e d  t o  one o r  more c a t e g o r i e s .  The
t a g s  a r e  t w o - d i g i t  numbers t h a t  r e p r e s e n t  d i r e c t l y  su ch  c a t e g o r i e s  as  
"MALE-ROLE" o r  "JOB LEGAL. " 6 5
The com puter  can  be  i n s t r u c t e d  to  d e a l  w i t h  s e m a n t ic  and 
s y n t a c t i c  p ro b le m s .  F o r  i n s t a n c e ,  i t  can  be  i n s t r u c t e d  t o  h a n d le  




o r  o f f  (k n o ck ,  knock  i t ,  p a i d ) .  The s i z e  o f  t h e  d i c t i o n a r y  i s  r e d u c e d  
by  th e  s t r a t e g y  o f  h a v in g  t h e  com puter  remove th e  a f f i x e s  o f  w ords  
n o t  found  i n  t h e  d i c t i o n a r y ;  e . g . ,  t h e  d i c t i o n a r y  m igh t c o n t a i n  
o p e r a t e , b u t  n o t  o p e r a t i o n ,  o p e r a t e s , and o p e r a t i n g . I f  t h e  com pu te r  
does  n o t  f i n d  a  c e r t a i n  word I n  t h e  d i c t i o n a r y ,  i t  goes  th ro u g h  a
f i  Ap r o c e d u r e  s i m i l a r  t o  t h i s :
Does th e  w ord end w i th
was s p r e c e d e d  byRemove s
yesno
ed? -  Remove io n  —Remove ed io n
y esnoy esno
Remove in g  — Remove e
yesnoyesno
Remove l y I f  none  o f  t h e s e
yes
Look up word r o o t  
i n  d i c t i o n a r y
I f  none  o f  t h e s e  word 
do es  n o t  hav e  a  s u f f i x
The f l o w c h a r t  p r e s e n t e d  h e r e  i s  n o t  c o m p le te .  I t  i s  i n t e n d e d  o n ly  
a s  a sam p le  o f  t h e  b i n a r y  c h o i c e s  u s e d  to  r e s o l v e  q u e s t i o n s  o f  
s u f f i x e s .
S to n e  s t r e s s e s  t h e  im p o r ta n c e  o f  t h e  c a t e g o r i e s :  "The s e m a n t ic
c l a s s i f i c a t i o n  a s p e c t  o f  a  c o n t e n t  a n a l y s i s  d i c t i o n a r y  i s  i t s  most 
d i s t i n c t i v e  a t t r i b u t e  and one t h a t  makes i t s  s t r u c t u r e  more a n a lo g o u s  
t o  a t h e s a u r u s ,  su c h  as R o g e t ' s ,  t h a n  t o  a  s t a n d a r d  E n g l i s h  la n g u a g e  
d i c t i o n a r y . "  A c o n t e n t  a n a l y s i s  d i c t i o n a r y  i s  a c l u s t e r  o f  c a t e g o r i e s  
p u t  t o g e t h e r  f o r  a s p e c i f i c  p u rp o s e .  I t  d i f f e r s  from  a  c o n v e n t io n a l  
d i c t i o n a r y  i n  t h a t  t h e  word m eanings a r e  g iv e n  as  s e m a n t ic  c l a s s i ­
f i c a t i o n s  w h ich  a s s o c i a t e  a  word w i t h  a  t h e o r y  u se d  by t h e  i n v e s t i g a t o r .
66lbid., pp. 86-9.
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I t  i s  th u s  a  c o n c r e t e  v e r b a l  r e p r e s e n t a t i o n  o f  t h e  t h e o r y  u sed  by th e
i n v e s t i g a t o r .  When th e  d i c t i o n a r y  i s  a p p l i e d  t o  t h e  t e x t ,  t h e  l a r g e
number o f  w ords  i n  t h e  t e x t  i s  " r e d u c e d  t o  a  few b a s i c  v a r i a b l e s  by a
6 7m a n y -to - few  mapping p r o c e d u r e . "
T h e re  a r e  a b o u t  s e v e n te e n  d i c t i o n a r i e s  now r e a d y  f o r  u s e  w i th
t h e  G e n e ra l  I n q u i r e r .  Some o f  them  a r e  s p e c i f i c  d i c t i o n a r i e s  b a s e d  on
" a  r a t h e r  c l e a r  t h e o r y  and v e r y  s p e c i f i c  h y p o th e s e s  d e r i v e d  from  i t . "
T hese  ty p e s  o f  d i c t i o n a r i e s  a r e  u s e d  f o r  " v e r y  s p e c i f i c  r e s e a r c h
p r o j e c t s  c e n t e r i n g  a round  t h e  t e s t i n g  o f  h y p o th e s e s  r e l a t e d  to  a
r e s t r i c t e d  ra n g e  o f  d a t a . "  The o t h e r  d i c t i o n a r i e s  a r e  o f  t h e  g e n e r a l
ty p e .  T h ese  " i n c o r p o r a t e  a  r e l a t i v e l y  l a r g e  number o f  c a t e g o r i e s  and
a r e  d e s ig n e d  to  a n t i c i p a t e  a  w id e  r a n g e  o f  p o s s i b l e  h y p o th e s e s  t o  be
d e r iv e d  by  p a r t i c u l a r  i n v e s t i g a t o r s . " ^ ®
The t a g g in g  and e d i t i n g  p r o c e d u r e s  r e f e r r e d  t o  above p r o v id e
th e  i n v e s t i g a t o r  w i t h  " a  b a s i c  r e f e r e n c e  docum ent" t o  a l l  su b se q u e n t
p h a s e s  o f  t h e  a n a l y s i s .  Tag t a l l y  p ro c e d u r e s  g iv e  w ord c o u n ts  o r
s e n te n c e  c o u n t s . S e n te n c e  c o u n t s  a r e  u se d  i n  r e v e a l i n g  th e  th e m a t i c
69c o n t e n t  o f  a docum ent.
R e t r i e v a l  and c o - o c c u r r e n c e  t e s t s  a r e  t h e  b a s i s  o f  t h e  s y s t e m 's  
i n v e s t i g a t i v e  f u n c t i o n .  "The r e t r i e v a l  p ro g ra m  r e a d s  one o r  more 
q u e s t i o n s  keypunched  by th e  i n v e s t i g a t o r  and  th e n  s e a r c h e s  t h e  ta g g e d  
t e x t  on m a g n e t ic  t a p e  f o r  s e n te n c e s  t h a t  m a tch  th e  q u e s t i o n  s p e c i f i ­
c a t i o n s . "  T hus ,  t h e  s e n te n c e  can  be  t a l l i e d  t o  c o u n t  i t s  p o i n t s  o f  
a s s o c i a t i o n  w i th  t h e  q u e s t i o n .  Then th e  i n v e s t i g a t o r  h a s  t h e  o p t i o n
6 7 I b i d . , p .  135.
^ I b i d . , p p .  14 0 -2 .
6 9 I b i d . , pp . 9 3 -7 .
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o f  r e t r i e v i n g  th e  s e n t e n c e .  C o -o c c u r r e n c e  t e s t s  a l lo w  an  i n v e s t i g a t o r  
t o  i d e n t i f y  a l l  s e n t e n c e s  h a v in g  a c e r t a i n  c h a r a c t e r i s t i c . ^
F i n a l l y ,  S to n e  d e s c r i b e s  th e  s o u r c e  d i c t i o n a r y  on w h ich  he 
and h i s  team  w ere  w o rk in g  a t  t h e  t im e  t h e  work c i t e d  h e r e  was 
p u b l i s h e d :  "The s o u r c e  d i c t i o n a r y  w i l l  c o n s i s t  o f  a s e t  o f  d i r e c t i o n
s h e e t s ,  e a c h  sum m ariz ing  a m a jo r  word o r  word r o o t . "  T h e re  w i l l  a l s o  
be d e s c r i p t i o n s  o f  d i f f e r e n t  m eanings o f  eac h  w o rd ,  f r e q u e n c y  i n f o r ­
m a tio n  on ea c h  k in d  o f  u s e ,  and i n f o r m a t i o n  on u n u s u a l  u s a g e .  The 
t o t a l  s e t  o f  summary s h e e t s  w i l l  be c a l l e d  a s o u r c e  d i c t i o n a r y . 7^
A d i c t i o n a r y  o f  c lu e s  i s  t h e  b a s i s  o f  a  c o m p u ta t io n a l  ap p ro a c h  
d e s ig n e d  t o  p ro d u ce  a b s t r a c t s  and r e p o r t e d  by  S. N. J a c o b s o n .
A b s t r a c t s  a r e  p ro d u ced  th ro u g h  r e c o g n i t i o n  o f  t h e  s i g n i f i c a n t  s e n te n c e s  
i n  a body o f  m a t e r i a l .  The b a s i s  f o r  t h e  r e c o g n i t i o n  i s  n o t  s e m a n t ic ,  
how ever.  " T h is  a p p l i c a t i o n  makes u s e  o f  r e l a t i o n s  b e tw een  s e n te n c e s  
t o  e x t r a c t  s e n te n c e s  from  th e  s e n t e n c e  g ro u p s  i n  o r d e r  t o  fo rm  an 
a b s t r a c t . "  N o rm ally  a b s t r a c t s  a r e  p r e p a r e d  by p e r s o n s  who u n d e r s t a n d  
a  body o f  m a t e r i a l ,  b u t  t h i s  r o u t i n e ,  c a l l e d  a u t o - a b s t r a c t i n g , makes 
u s e  o f  " t h e  o r g a n i z a t i o n  im posed  on t h e  t e x t  by i t s  a u t h o r .
T h i s  scheme t a k e s  a t e x t  and , i n  e f f e c t ,  r e c a s t s  i t  i n t o  a 
s e n te n c e  o u t l i n e .  The a u t o - a b s t r a c t i n g  p r o c e s s  g o e s  th ro u g h  a  t e x t  
and t r a c e s  t h e  " l i n k s "  o r  r e l a t i o n s  b e tw ee n  th e  s e n t e n c e s .  T here  may 
be s e v e r a l  p a th s  th r o u g h  th e  m a t e r i a l ,  b u t  a lw ays  one p r i n c i p a l  p a t h
7 0 I b i d . ,  p p .  107-18 .
7 1 I b i d . , p .  165.
7 2 S. N. J a c o b s o n ,  "A M o d if ie d  R o u t in e  f o r  C o n n e c t in g  R e la te d  
S e n te n c e s  o f  E n g l i s h  T e x t , "  C o m p u ta t io n  i n  L i n g u i s t i c s :  A C ase  Book,
E d i te d  by P a u l  L. G a rv in  (B loom ing ton ,  I n d i a n a :  I n d i a n a  U n i v e r s i t y  
P r e s s ,  1 9 6 6 ) ,  p .  284.
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t o  w h ich  a l l  s e n te n c e s  a r e  c o n n e c te d  d i r e c t l y  o r  i n d i r e c t l y .  The
f i r s t  component o f  s e n t e n c e - l i n k i n g  c o m p u ta t io n  i s  a d i c t i o n a r y  o f
c l u e s .  The d i c t i o n a r y  component i s  b a s e d  on t h e  c o n c e p t  o f  d e p en d e n t
and in d e p e n d e n t  s e n t e n c e s .  An in d e p e n d e n t  s e n t e n c e  i s  r e l a t i v e l y
f r e e  from  dependence  on a d d i t i o n a l  t e x t  f o r  i t s  m eaning: " A r i s t o t l e
w r o te  t h e  R h e t o r i c ."  As w ords  a r e  added  o r  s u b t r a c t e d ,  t h i s  s e n te n c e
becomes more d e p e n d e n t  on c o n t e x t  f o r  m ean ing : " A r i s t o t l e  was n o t ,
how ever ,  t h e  f i r s t  r h e t o r i c i a n  t o  d e a l  w i t h  m e n d a c i ty . "  The w ords
added o r  s u b t r a c t e d  a r e  t h e  c l u e s  on w h ich  t h e  d i c t i o n a r y  component
o f  t h e  s e n t e n c e - l i n k i n g  p ro c e d u r e  i s  b a s e d .  The c l u e s  r e l a t e  th e
c l a u s e s  i n  t h e  t e x t ;  t h e y  r a i s e  th e  p r o b a b i l i t y  t h a t  t h e r e  i s  a
s e n t e n c e  i n  th e  t e x t  t o  w h ich  a  p a r t i c u l a r  d e p e n d e n t  s e n te n c e  i s
s t r o n g l y  r e l a t e d .  The c l u e s  p r o v id e  a  b a s i s  f o r  a p r e d i c t i o n  abou t
73th e  d e p e n d e n t  s e n te n c e  w h ich  f a c i l i t a t e s  i t s  r e c o g n i t i o n .
The seco n d  component o f  s e n t e n c e - l i n k i n g  c o m p u ta t io n  i s  a
r o u t i n g  p r o c e d u r e .  Where a  c l u e  h a s  i n s t r u c t e d  t h e  c o m p u ta t io n a l
d e v ic e  t o  make and t e s t  a  p r e d i c t i o n ,  t h e  r o u t i n g  p r o c e d u r e  d i r e c t s
t h e  d e v i c e  to  e i t h e r  c o n t in u e  o r  end t h e  p r e d i c t i o n .  The r o u t i n g
p r o c e d u r e  a l s o  s e r v e s  t o  " a s s i g n  l i n k s  t o  p a i r s  o f  s e n te n c e s  and m odify
p r e v i o u s l y  c o n s t r u c t e d  l i n k s  w here  n e c e s s a r y . "  I t s  t h i r d  f u n c t i o n
74i s  t o  s p o t  t h e  n e x t  c l u e  d e s i g n a t e d  by  t h e  p r o c e d u r e .
The t h i r d  component o f  s e n t e n c e - l i n k i n g  c o m p u ta t io n  i s  th e
t e x t  t o  be p r o c e s s e d :
The t e x t  f u n c t i o n s  as  a k in d  o f  s c r a t c h p a d  i n  w h ich  a r e  
r e c o r d e d :
a )  t h e  r e s u l t s  o f  a  s y n ta x  a n a l y s i s  w h ich  b r a c k e t s  noun p h r a s e s  
and i n d i c a t e s  t h e  main v e rb s  o f  s e n t e n c e s  f o r  u s e  i n  making 
p r e d i c t i o n s ;
^ I b i d . t pp . 286-91 .
7 4 l b i d . , p .  289.
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b )  t h e  v a l u e s  o f  t h e  c l u e s  as  s u p p l i e d  by t h e  d i c t i o n a r y ;  and
c )  th e  l i n k s  c o n s t r u c t e d  as  t h e  r e s u l t  o f  s u c c e s s f u l  p r e d i c t i o n . 7^
The f o u r t h  component o f  s e n t e n c e - l i n k i n g  c o m p u ta t io n  i s  th e
p ro c e d u r e  f o r  p ro d u c in g  a  p r i n c i p a l  p a t h  th ro u g h  t h e  t e x t .  The
p r i n c i p a l  p a th  i s  composed o f  s e n t e n c e s  w h ich  a r e :  ( 1 ) on  t h e  p a t h ,
(2 )  l i n k e d  d i r e c t l y  t o  a  s e n t e n c e  on  t h e  p a t h ,  (3 )  l i n k e d  t o  a
s e n te n c e  l i n k e d  d i r e c t l y  t o  a s e n t e n c e  on t h e  p a t h .  The p r i n c i p a l
p a th  i s  a  r e c o r d  o f  s u c c e s s f u l  and u n s u c c e s s f u l  p r e d i c t i o n s  b a s e d  on
76i n s t r u c t i o n s  t o  t h e  c o m p u ta t io n a l  d e v i c e  from  t h e  d i c t i o n a r y .
J a c o b s o n  sum m arizes  t h e  r o u t i n e  i n  t h i s  m anner:
Each  d i c t i o n a r y  e n t r y  r e p r e s e n t s  a m inor h y p o t h e s i s  ab o u t how 
t e x t  i s  o r g a n iz e d .  The f l o w c h a r t  r e p r e s e n t s  a  m a jo r  h y p o th e s i s  
a b o u t  how t h e s e  m inor h y p o th e s e s  w ork t o g e t h e r  t o  o r g a n iz e  a 
t e x t .  H ypo theses  can  be e n t e r e d  i n t o  t h e  p r o c e s s  e i t h e r  as  
d i c t i o n a r y  e n t r i e s  o r  m o d i f i c a t i o n s  o f  t h e  f l o w c h a r t . 77
The r e a s o n  t h a t  r e s e a r c h  w o rk e rs  i n  c o n t e n t  a n a l y s i s  a r e  so 
c o n c e rn e d  w i t h  c o n c e p t  c a t e g o r y  fo r m a t io n s  o f  t h e i r  own i n s t e a d  o f  
w o rk in g  w i th  t h o s e  a l r e a d y  a v a i l a b l e  i n  s t a n d a r d  w orks  was s t a t e d  
by K. S p a rc k  J o n e s .  He found  t h a t  "w ords  i n  a t h e s a u r u s  a r e  c l a s s i ­
f i e d  u n d e r  d i f f e r e n t  c o n c e p tu a l  h e a d in g s  c o r r e s p o n d in g  to  t h e  i d e a s  
t h a t  t h e  w ords may e x p r e s s .  . . . The w ords  i n  a p a r t i c u l a r  s e c t i o n ,  
o r  ’h e a d , 1 w i l l  th u s  form  a c o n c e p tu a l  g ro u p in g  o f  some k i n d . 11'
However, R o g e t 's  T h e sa u ru s  p u b l i s h e d  by Longm an's  was found  to
have to o  few w ords t h a t  w ere  need ed  and to o  few l i s t i n g s  t o  d i s -
78t i n g u i s h  a l l  t h e  u s e s  o f  some w o rd s .
7 5 I b i d . , p .  290.
7 6 I b i d . , pp . 2 9 0 -4 .
7 7 I b i d . , p .  301.
7 0
K. S p a rc k  J o n e s ,  "E x p e r im e n ts  i n  S em an tic  C l a s s i f i c a t i o n , "  
M ech a n ic a l  T r a n s l a t i o n ,  8  ( Ju n e  and O c to b e r ,  1 9 6 5 ) ,  97 -112 .
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The w ho le  p r o c e s s  o f  com puter  a n a l y s i s  o f  c o n t e n t  i s  v e r y  
d i f f i c u l t  f o r  one t o  g r a s p  i f  he h a s  no b ackg round  i n  t h e  t e c h n i c a l  
a s p e c t s  o f  c o m p u te rs .  T h e re  seems t o  be a g e n u in e  c o n c e rn  on t h e  
p a r t  o f  t h e  s p e c i a l i s t s  c i t e d  above t o  make t h e  r e s u l t s  o f  t h e i r  
e x p e r im e n ts  a v a i l a b l e  and u s e f u l  to  n o n - s p e c i a l i s t s  who c o u ld  u se  
com pu te r  t e c h n iq u e s  t o  a d v a n ta g e .  P e t e r  Z. Ing e rm an  re d u c e s  t h e  
p r o c e s s  o f  s o l v i n g  a p ro b le m  on a l a r g e - s c a l e  d i g i t a l  com pute r  to  
f i v e  s t e p s :  ( 1 ) s t a t e  an e x i s t i n g  p ro b lem ; ( 2 ) f o r m u la te  t h e  p ro b lem
c a r e f u l l y  and m e th o d ic a l ly ;  (3 )  r e s t a t e  t h e  p ro b le m  i n  te rm s  o f  a 
p a r t i c u l a r  co m p u te r ;  (4) co d e  th e  p ro b le m  i n  a  la n g u a g e  t h a t  t h e
79
p a r t i c u l a r  com p u te r  can  u n d e r s t a n d ;  and (5 )  e x e c u te  t h e  p rob lem .
M odels o f  s e m a n t ic  s t r u c t u r e  I n  1924, J e s p e r s o n  p u b l i s h e d  a p a p e r  
t h a t  p r e s a g e d  h i s  The P h i lo s o p h y  o f  Grammar. I n  t h i s  p a p e r ,  he 
makes t h r e e  l i n g u i s t i c  d i s t i n c t i o n s :  ( 1 ) l i n g u i s t i c  fo rm , ( 2 ) l i n ­
g u i s t i c  f u n c t i o n ,  and (3 )  n a t u r a l  o r  l o g i c a l  m eaning.® ^ I n  t h e  
d e c a d e s  t h a t  h av e  f o l lo w e d ,  c o n s i d e r a b l e  a t t e n t i o n  h a s  b een  g iv e n  
t o  l i n g u i s t i c  fo rm  and s t r u c t u r e .  Anyone b ro w sin g  c a s u a l l y  th r o u g h  
l i n g u i s t i c s  j o u r n a l s  w i l l  n o t i c e  q u i c k l y  t h a t  r e c e n t  num bers c o n t a i n  
many a r t i c l e s  d e a l i n g  w i t h  t h e  s e m a n t ic  component o f  a t h e o r y  o f  
la n g u a g e .  M ost o f  t h e  w ork  on  s e m a n t ic  a n a l y s i s  i s  b a s e d  on e i t h e r  
t h e  im m ed ia te  c o n s t i t u e n t  ( s t r u c t u r a l )  model o r  t h e  t r a n s f o r m a t i o n a l  
m odel,  b u t  t h e r e  a r e  a r t i c l e s  w hich  d e p a r t  from  t h e s e  i n  form  o r  su b ­
s t a n c e .  The s u r v e y  t h a t  f o l l o w s  c o n t a i n s  a  r e p r e s e n t a t i v e  number o f  
c i t a t i o n s  o f  w r i t i n g s  on s e m a n t ic  s t r u c t u r e .
7 9 p e t e r  z.  In g e rm a n ,  A S y n ta x - O r ie n t e d  T r a n s l a t o r  (New York: 
Academic P r e s s ,  1 9 6 6 ) ,  p .  1 .
®^Otto J e s p e r s o n ,  "L o g ic  and Grammar," S o c ie ty  f o r  P u re  
E n g l i s h  T r a c t s ,  n o .  16 (1 9 2 4 ) ,  2 -1 7 .
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G a rv in ,  B rew er,  and M a th io t  hav e  r e p o r t e d  r e c e n t l y  on t h e i r  
a t t e m p t  t o  i d e n t i f y  and d e s c r i b e  s e m a n t ic  r e l a t i o n s  i n d u c t i v e l y .
T hese  a u t h o r s  b e l i e v e  t h a t  t h e  f i e l d  o f  s e m a n t ic s  l a c k s  " s u f f i c i e n t  
know ledge r e g a r d i n g  t h e  p r e c i s e  r e l a t i o n s  ( s i m i l a r i t i e s ,  d i f f e r e n c e s ,  
p r e s u p p o s i t i o n s  r e l a t i o n s ,  and t h e  l i k e )  be tw een  th e  m e a n in g - c a r r y in g  
e le m e n ts  o f  a l a n g u a g e " ;  (how ever,  s e e  K a tz  and F o d o r  b e lo w ) .  W orking 
" i n  a  s t r u c t u r a l i s t  f ram e  o f  r e f e r e n c e , "  t h e  a u t h o r s  p ro p o s e d  t o
81f o r m u la te  " a  s e m a n t ic  c l a s s i f i c a t i o n  o f  p e r t i n e n t  l i n g u i s t i c  u n i t s . "
A cco rd in g  to  t h e s e  a u t h o r s ,  e le m e n ts  o f  a  la n g u a g e  may be 
d e s c r i b e d  i n  te rm s  o f  u n i t s  and r e l a t i o n s  be tw een  u n i t s :  ( 1 ) r e l a ­
t i o n s  o f  c l a s s  i n c l u s i o n  ( p a r a d i g m a t i c ) ,  ( 2 ) r e l a t i o n s  o f  p a t t e r n s  o f  
c o - o c c u r r e n c e  ( s y n t a g m a t i c ) , and  (3 )  " c o v a r i a n c e  o f  form  and m eaning" 
w here  l i n g u i s t i c  form u s u a l l y  v a r i e s  w i t h  l i n g u i s t i c  meaning and 
l i n g u i s t i c  m eaning w i t h  l i n g u i s t i c  form . T h e re  i s  t h e  b a s i c  assump­
t i o n  t h a t  l a n g u a g e  fo rm  i s  r e v e a l e d  th r o u g h  i t s  spoken  and w r i t t e n  
m o d a l i t i e s .
The fo rm -m ean ing  t e c h n iq u e s  u se d  h e r e  a r e  b a s e d  on th e  
f u r t h e r  a s s u m p tio n  t h a t  m eaning as  w e l l  as  l i n g u i s t i c  fo rm  (as  
r e v e a l e d  i n  t h e  phonem es, morphemes, e t c .  o f  d e s c r i p t i v e  l i n g u i s t i c s )  
i s  b o th  o b s e r v a b le  and t r a c t a b l e .  "Two t r a c t a b l e  m a n i f e s t a t i o n s  o f  
m eaning have  b e e n  o b s e rv e d  so  f a r :  t r a n s l a t i o n  and p a r a p h r a s e . "  The
s tu d y  c i t e d  h e r e  c o n c e rn s  p a r a p h r a s e .  The c r i t e r i o n  f o r  e v a l u a t i n g  
th e  a c c e p t a b i l i t y  o f  e a c h  p a r a p h r a s e  p ro d u c e d  i n  c o n t r o l l e d  l i n g u i s t i c
® 4 a u l  L. G a r v in ,  J o c e l y n  B rew er, and M a d e le in e  M a t h i o t , . , . .  
" P r e d i c a t i o n - T y p i n g :  A P i l o t  S tu d y  i n  S em an tic  A n a l y s i s , "  Language
M onograph, No. 27, v o l .  43 , n o .  2 ,  P a r t  I I ,  Supplem ent t o  Language 




r e s e a r c h  was p r e s e n t e d  by G a rv in  i n  1964. The te c h n iq u e  u se d  i n  t h e  
work c i t e d  h e r e  i s  a form  o f  p a r a p h r a s in g  by n a t i v e  s p e a k e r s  d i r e c t e d  
by an a n a l y s t .  I t  i s  c a l l e d  p r e d i c a t i o n - t y p i n g .
The sy s te m  i s  d e s ig n e d  f o r  t e c h n i c a l  w r i t i n g  and j o u r n a l i s t i c  
w r i t i n g .  " L i t e r a r y  t e x t  was av o id ed  to  e l i m i n a t e  t h e  s p e c i a l  s e m a n t ic  
d i f f i c u l t i e s  c a u s e d  by i t s  e s t h e t i c  c h a r a c t e r . "  Any s e n te n c e  t h a t  
can  be p a r a p h r a s e d  a c c o rd in g  to  t h e  g e n e r a l i z e d  schem a, " 'A  i s  i n  
some way a  f u n c t i o n  o f  B 1" i s  c a l l e d  a  p r e d i c a t i o n . S e n te n c e s  t h a t  
c a n ' t  b e  so p a r a p h r a s e d  a r e  c a l l e d  n o n - p r e d i c a t i o n s . The g e n e r a l  
schema can  be b ro k e n  down i n t o  d i f f e r e n t  p r e d i c a t i o n  ty p e s  su ch  as 
" 'A  i s  due to  B. The te c h n iq u e  in v o lv e s  p a r a p h r a s i n g  a p a s s a g e  
a c c o rd in g  to  i n s t r u c t i o n s  made up o f  f i v e  c o n d i t i o n s :
1 . t h e  o r i g i n a l  s t a t e m e n t
2 . t h e  cue form  -  a s p e e c h  form i n  t h e  o r i g i n a l  s t a t e m e n t  w h ich  
i n d i c a t e s  th e  c h o ic e  o f  a p a r t i c u l a r  ty p e
3. t h e  r e s u l t a n t  s t a t e m e n t  -  t h e  p a r a p h r a s e
4 . t h e  re p la c e m e n t  form  - -  th e  c o n n e c t in g  e lem en t be tw een  th e  two
te rm s  'A . . . B' ( e . g . ,  " i s  b a se d  on" " i s  due t o " )
5 . t h e  com parison  p r o p e r t y  - -  t h e  c h a r a c t e r i s t i c  o f  t h e  p a r a p h r a s e
t h a t  i d e n t i f i e s  i t  w i t h  th e  o r i g i n a l  s t a t e m e n t .  The com parison
85i s  b a se d  on " ro u g h  s i m i l a r i t y  r a t h e r  t h a n  i d e n t i t y  o f  m ean in g ."
As a s t r u c t u r a l i s t  ap p ro ach  t o  i d e n t i f y i n g  t h e  m e an in g fu l  
( s e m a n t ic )  u n i t s  and th e  r e l a t i o n s  be tw een  them, p r e d i e a t i o n - t y p i n g  
i s  based, on th e  cue  fo rm s . "The o p e r a t i o n a l  a s su m p tio n  i s  t h a t  to
88Pau l L. G a rv in ,  On L i n g u i s t i c  Method (The Hague: Mouton &
C o .,  19 6 4 ) .




eac h  p r e d i c a t i o n  ty p e  t h e r e  c o r r e s p o n d s  a  s e m a n t ic  f e a t u r e  [ t h e
i n v a r i a n t  c h a r a c t e r i s t i c  o f  m ean ing ]  o f  t h a t  cue  fo rm ."  J u s t  as  a
phoneme h a s  a c e r t a i n  number o f  a l l o p h o n e s ,  a  cue  form  w i l l  h a v e  as
many p r e d i c a t i o n  ty p e s  as  hav e  b een  i d e n t i f i e d  " i n  t h e  c o u r s e  o f
86p r o c e s s i n g  a s u i t a b l e  sam ple  o f  t h e  l a n g u a g e ."
The a u th o r s  g iv e  exam ples  o f  cue fo rm s .  The f o l l o w i n g  i s  
r e p r e s e n t a t i v e .  The cue form  " s t a r t "  h a s  a t  l e a s t  t h r e e  p r e d i c a t i o n  
ty p e s :  (1 )  A i s  f o l lo w e d  by B; t h i s  i s  a s t a t e m e n t  o f  s u c c e s s i o n .
(2 )  A s tem s from  B; t h i s  i s  an  i n d i c a t i o n  o f  o r i g i n .  (3 )  A i s  b a s e d
on B; t h i s  i s  an i n d i c a t i o n  o f  b a s i c  r e l a t i o n .  Number one above i s
87i l l u s t r a t e d  i n  t h i s  m a n n e r : 07
P a r a p h r a s e  by s t a t e m e n t  o f  s u c c e s s i o n :
O r i g i n a l  s t a t e m e n t :  S p e c ie s  when d o m e s t i c a t e d  s t a r t
t o  v a r y .
Cue form : s t a r t
R ep lacem en t form : t o  be  fo l lo w e d  by
R e s u l t a n t  s t a t e m e n t :  The d o m e s t i c a t i o n  o f  s p e c i e s  i s
fo l lo w e d  by  v a r i a t i o n .
S em a n tic  f e a t u r e  
i n f e r r e d  from
p r e d i c a t i o n  t y p e :  s u c c e s s i o n
The a u t h o r s  u sed  142 c u e - fo rm  f a m i l i e s  i n  t h e i r  p r e l i m i n a r y  s tu d y .
The p i l o t  s t u d y  r e p o r t e d  h e r e  was s u c c e s s f u l  i n  t h a t  " t h e  
a im  o f  t h e  p r e s e n t  s tu d y  was t o  d e v e lo p  a  method f o r  a r r i v i n g  a t  a 
s e m a n t ic  c l a s s i f i c a t i o n  o f  p e r t i n e n t  l i n g u i s t i c  u n i t s .  I n  t h e  c o u r s e  
o f  th e  r e s e a r c h ,  t h e  c u e - fo rm  f a m i l i e s  w ere  i n t e r p r e t e d  t o  be t h e
p e r t i n e n t  a n a l y t i c  u n i t s ;  t h e s e  w ere  i d e n t i f i e d  on th e  b a s i s  o f
88m o rp h o lo g ic a l  r e l a t e d n e s s . "
8 6 I b i d . , 7.
8 7 I b i d .
8 8 I b i d . , 35.
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The w ork c i t e d  im m e d ia te ly  above was d e v e lo p e d  from  a  s t r u c -  
89t u r a l i s t  p o i n t  o f  v iew . I t  i s  i n t e r e s t i n g  t o  c o n t r a s t  t h e  a p p ro a c h  
j u s t  c i t e d  w i t h  t h a t  o f  some o f  t h e  t r a n s f o r m a t i o n a l  g e n e r a t i v e  gram­
m a r i a n s .  K a tz  and F o d o r  began  t h e i r  p a p e r  on s e m a n t ic  t h e o r y  (1963) 
w i t h  t h e  o b s e r v a t i o n  t h a t  " s e m a n t ic s  s u f f e r s  n o t  from  a  d e a r t h  o f  
f a c t s  a b o u t  m ean ings and meaning r e l a t i o n s ,  b u t  r a t h e r  from  t h e  l a c k
o f  an  a d e q u a te  t h e o r y  to  o r g a n i z e ,  s y s t e m a t i z e ,  and g e n e r a l i z e  t h e s e  
90f a c t s . "  To anyone f a m i l i a r  w i t h  t h e  t r a n s f o r m a t i o n a l  g e n e r a t i v e
m ode l,  th e  c r i t e r i a  f o r  a  s e m a n t ic  t h e o r y  g iv e n  by F o d o r  and K atz
91a r e  q u i t e  f a m i l i a r .  "Grammars answ er t h e  q u e s t i o n :  What does  t h e
s p e a k e r  know a b o u t  t h e  p h o n o lo g i c a l  and s y n t a c t i c a l  s t r u c t u r e  o f  h i s
la n g u a g e  t h a t  e n a b le s  h im  to  u s e  and u n d e r s ta n d  any o f  i t s  s e n t e n c e s ,
92i n c l u d i n g  t h o s e  he  h a s  n o t  p r e v i o u s l y  h e a r d ? "  The s e m a n t ic  t h e o r y  
m ust be a b l e  t o  e x p l a i n  t h i s  a b i l i t y  from  t h e  p o i n t  w here  t h e  
g ra m m a t ic a l  e x p l a n a t i o n  e n d s .
A s e m a n t ic  t h e o r y  m ust hav e  p r o p e r t i e s  t h a t  make i t  c o m p a ti­
b l e  w i t h  a  r o l e  i n  a  co m p le te  model o f  a la n g u a g e  w here  t h e  gramma­
t i c a l  component in c lu d e s  p h o n o lo g y ,  phonem ics ,  m orphology , and s y n ta x .
A s tu d y  o f  t h e  c o n t r i b u t i o n  t h a t  t h e  s e m a n t ic  component o f  su c h  a model 
m ust make s h o u ld  i n d i c a t e  t h e  " s u b j e c t ,  t h e  form  o f  g e n e r a l i z a t i o n s ,
89 T h e re  i s  a l u c i d  d i s c u s s i o n  o f  s e v e r a l  s c h o o ls  o f  s e m a n t ic
t h e o r y  i n :  H e r b e r t  L a n d a r ,  Language and C u l t u r e  (New Y ork: O xford
U n i v e r s i t y  P r e s s ,  1 9 6 6 ) ,  p p .  3 3 -6 3 .
90J e r r o l d  L. K atz  and J e r r y  A. F o d o r ,  "The S t r u c t u r e  o f  a 
S e m a n tic  T h e o ry ,"  L anguage , 39 , ( A p r i l - J u n e ,  19 6 3 ) ,  170.
91 See Noam Chomsky, S y n t a c t i c  S t r u c t u r e s  (The Hague: Mouton &
C o . ,  1 9 5 7 ) ,  pp . 18-25 and 4 9 -6 0 .  A lso  Noam Chomsky and M o r r i s , - H a l l e ,  
"Some C o n t r o v e r s i a l  Q u e s t io n s  i n  P h o n o lo g ic a l  T h e o ry ,"  J o u r n a l  o f  
L i n g u i s t i c s , 1 (O c to b e r ,  1 9 6 5 ) ,  9 9 -1 0 1 .
^ K a t z  and F o d o r ,  "The S t r u c t u r e .  . , "  172,
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t h e  g o a l s ,  and th e  e m p i r i c a l  and m e th o d o lo g ic a l  c o n s t r a i n t s  upon a
g o
s e m a n t ic  t h e o r y . "
S in c e  th e  s e m a n t ic  t h e o r y  must t a k e  up w here  t h e  g ra m m a tic a l  
t h e o r y  l e a v e s  o f f ,  t h e  lo w er  b o u n d a ry  o f  a s e m a n t ic  t h e o r y  i s  marked 
w here  i t  e x p l a in s  how n a t i v e  s p e a k e r s  o f  a  la n g u a g e  can :
1 . i n t e r p r e t  a s i n g l e  s e n te n c e  i n  a number o f  d i f f e r e n t  w ays;
2 . d e t e c t  " s e m a n t ic  a n o m o l ie s " ;
3 .  d e te rm in e  p a r a p h r a s e  r e l a t i o n s ;
4 .  mark " e v e r y  o t h e r  s e m a n t ic  p r o p e r t y  o r  r e l a t i o n  t h a t  p l a y s  a  r o l e  
i n  t h i s  a b i l i t y ' . ' ^
The u p p e r  b o u ndary  c o u ld  be r e a l i z e d  i n  a  c o m p le te  s o c i o p h y s i c a l  s e t ­
t i n g  o f  an u t t e r a n c e ,  b u t  th e  i m p o s s i b i l i t y  o f  g i v i n g  su ch  a  s e t t i n g  
i n  i t s  e n t i r e t y  c o n s t r a i n s  t h i s  a p p ro a c h .  K a tz  and F o d o r  h av e  chosen  
a  t h e o r y  o f  l i n g u i s t i c  s e t t i n g ,  i n s t e a d .  T h i s  v e r s i o n  o f  an u p p e r  
b o u n d a ry  " r e q u i r e s  o n ly  t h a t  t h e  t h e o r y  i n t e r p r e t  d i s c o u r s e s  j u s t  so 
f a r  as  t h e  i n t e r p r e t a t i o n  i s  d e te rm in e d  by g ra m m a tic a l  and s e m a n t ic  
r e l a t i o n s  w h ich  o b t a i n s  w i t h i n  and among t h e  s e n te n c e s  o f  th e  d i s ­
c o u r s e . "  T h is  w ould  be t h e  p o i n t  a t  w h ich  a  t h e o r y  o f  s e m a n t ic
95i n t e r p r e t a t i o n s  i s  s a t i s f i e d .
K atz  and P o s t a l  e x te n d e d  and r e v i s e d  t h e  t h e o r e t i c a l  s t a n d  
c i t e d  im m e d ia te ly  above i n  a w ork p u b l i s h e d  ab o u t  a y e a r  l a t e r .  I n  
t h i s  l a t e r  w ork ,  t h e  s e m a n t ic  component i s  a  p r o j e c t i v e  d e v ic e  
c o n s i s t i n g  o f :
9 3 I b i d . , 170-2 .
94I b i d . ,  176.
95Ibid., 180-1.
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1 . " a  d i c t i o n a r y  t h a t  p r o v id e s  a m eaning f o r  e a c h  o f  t h e  
l e x i c a l  i te m s  o f  t h e  la n g u a g e "
2 . " a  f i n i t e  s e t  o f  p r o j e c t i o n  r u l e s "  w h ich  " a s s i g n s  a s e m a n t ic  
i n t e r p r e t a t i o n  t o  e a c h  s t r i n g  o f  f o r m a t iv e s  g e n e r a t e d  by th e  
s y n t a c t i c  com ponen t."
"The s e m a n t ic  i n t e r p r e t a t i o n  t h a t  a s t r i n g  o f  f o r m a t iv e s  h a s  a s s ig n e d  
t o  i t  p r o v id e s  a f u l l  a n a l y s i s  o f  i t s  c o g n i t i v e  m eaning .
A d i c t i o n a r y  e n t r y  o f  t h e  ty p e  d e s c r i b e d  by  K a tz  and P o s t a l  
b e g in s  w i t h  t h e  f a m i l i a r  b r a n c h in g  t r e e  d ia g ra m  ( c a l l e d  a s y n t a c t i c  
m a rk e r  i n  t h i s  c o n t e x t ) .  The s e n t e n c e  d i s p l a y e d  i n  a s y n t a c t i c  
m a rk e r  may h av e  more th a n  one s e m a n t ic  d e s c r i p t i o n ,  e . g . ,  irThe 
b a c h e l o r  swam q u i e t l y . "  T h is  s e n t e n c e  h a s  a s i n g l e  s t r u c t u r a l  
d e s c r i p t i o n ,  b u t  an  e x a m in a t io n  o f  i t s  p o s s i b l e  s e m a n t ic  m a rk e rs  
r e v e a l s  t h a t  i t  i s  s e m a n t i c a l l y  ambiguous i n  a t  l e a s t  f o u r  w ays , 
i . e . ,  t h e  w ord " b a c h e l o r "  may mean more t h a n  one t h i n g .  The d i c ­
t i o n a r y  e n t r y  h a s  f o u r  l e v e l s :
1 . s y n t a c t i c  m a rk e rs  w h ich  " d i f f e r e n t i a t e  s e n s e s  o f  a  l e x i c a l  i t e m  
w h ich  d i f f e r  i n  t h e i r  ' p a r t  o f  s p e e c h '  r o l e "  ( i . e . ,  noun , v e r b ,  
e t c . ) ,
2 . s e m a n t ic  m arke rs  w h ich  " e x p r e s s  s e m a n t ic  p r o p e r t i e s , "
3 .  d i s t i n g u i s h e r s  w h ich  " r e p r e s e n t  w hat i s  i d i o s y n c r a t i c  a b o u t  th e  
m eaning o f  a l e x i c a l  i t e m , "  and
4 .  t h e  s e l e c t i o n  r e s t r i c t i o n  w h ich  " d e te r m in e s  t h e  c o m b in a t io n  w i th  
r e a d i n g s  o f  o t h e r  l e x i c a l  i t e m s  i n t o  w h ich  t h e  r e a d i n g  can  e n t e r  
when a p r o j e c t i o n  r u l e  i s  a p p l i e d . " 9 7  S in c e  a  s e n te n c e  may have
more th a n  one s y n t a c t i c  m ark e r  ( s t r u c t u r a l  d e s c r i p t i o n ) ,  K a tz  and
n g  . . . . . . . .
J e r r o l d  J .  K atz  and P a u l  M. P o s t a l ,  An I n t e g r a t e d  T h eo ry  o f  
L i n g u i s t i c  D e s c r i p t i o n s  (C am bridge , M a s s . :  M .I .T .  P r e s s ,  1 9 6 4 ) ,  p .  12.
97Xbid., pp. 13-15.
39
P o s t a l  u se  t h e  te rm  s e n t o i d  t o  r e f e r  t o  " a  s t r i n g  o f  f o r m a t iv e s  w i t h
98a u n iq u e  a s s o c i a t e d  SD."
The s e n t e n c e  a n a ly z e d  below  r e p r e s e n t s  one s e n t o i d .  The 
s y n t a c t i c  component o f  t h e  a n a l y s i s  was composed by t h e  p r e s e n t  
w r i t e r .  The s e m a n t ic  component i s  q u o te d  d i r e c t l y  from  K a tz  and 
P o s t a l .
S y n t a c t i c  component
NP VP
AdvDet
q u i e t l yb a c h e l o r  swamThe
S em a n tic  component
noun
(Human)
(Young(A d u lt
(K n ig h t)
(N ever-  
m a r r i e d )
S e rv in g  u n d e r  
t h e  s t a n d a r d  
^  w^ y  o f  a n o th e r
[H aving  t h e  academ ic  
d e g re e  c o n f e r r e d  f o r  
c o m p le t in g  th e  f i r s t  
f o u r  y e a r s  o f  c o l l e g e ]
< » 3 >
(A nim al)
(M ale)
( S e a l )
[When w i t h o u t  a ]  
mate d u r in g  t h e  
b r e e d in g  t im e
< W2 >
<w4>
^ I b l d . , p. 24.
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The s y n t a c t i c  m arke r  h as  no e n c l o s u r e s ;  t h e  s e m a n t ic  m a rk e r  i s
e n c lo s e d  i n  p a r e n t h e s e s ;  t h e  d i s t i n g u i s h e r s  i n  s q u a r e  b r a c k e t s ;  and
t h e  s e l e c t i o n  r e s t r i c t i o n s  i n  a n g l e s .  The s e l e c t i o n  r e s t r i c t i o n s ,
w i . . . W4 , i n d i c a t e  t h a t  on t h e  b a s i s  o f  t h e  f o u r  m eanings o f  t h e
no u n , t h e  s e n t o i d  i s  am biguous. T h is  d ia g ra m  i s  an  exam ple o f  a 
9°d i c t i o n a r y  e n t r y .
Each one o f  t h e  f o u r  s e n s e s  o f  t h e  word b a c h e lo r  i s  i n d i c a t e d
by t h e  p a t h s  o r  l i n e s  be tw een  i te m s  on t h e  d ia g ra m  above . T hese  p a t h s
a r e  c a l l e d  r e a d i n g s . The r e a d i n g s  a r e  d e te rm in e d  by th e  p r o j e c t i o n  
r u l e s :  r u l e s  t h a t  show how m eanings a r e  made up o f  t h e  i t e m s  in  a
t r e e  d ia g ra m  and r u l e s  t h a t  show how v a r i o u s  t r a n s f o r m a t i o n s  w ere  u s e d  
t o  d e r i v e  m eanings f o r  a s e n t o i d .  Thus a p r o j e c t i o n  r u l e  f o r  t h e  
s e n t o i d  d iag ram ed  a b o v e ,  w here  t h e  noun r e f e r s  t o  a  s e a l ,  m ig h t  r e a d :
b a c h e l o r  ^  N o u n  ■>. ( A n i m a l )  ^  ( M a l e )  > ( Y o u n g )  > ( S e a l )
 ■> [When w i th o u t  a m ate d u r in g  b r e e d i n g  t i m e ]  > ^ w4^* T h is
c o u ld  be g e n e r a l i z e d  f o r  a w ho le  c a t e g o r y  o f  a n im a ls  a s :  L e x i c a l
s t r i n g x  ^  s y n t a c t i c  m arke r  o f  h e a d y  ^  ( a i )  > ( a 2 )
 ^  . . . -----> (an )  > [ i ] -------> <^ wn)>" The r u l e s  j u s t  p r e ­
s e n t e d  a r e  p o s i t e d  on t h e  exam ples  g iv e n  by K atz  and P o s t a l ,  b u t  a r e  
n o t  n e c e s s a r i l y  i d e n t i c a l  t o  t h e  form  p r e f e r r e d  by  t h e s e  a u t h o r s .
T h i s  t h e o r y  i s  d e s ig n e d  to  p r o v id e  t h e  s e m a n t ic  component 
f o r  a  model o f  t r a n s f o r m a t i o n a l  grammar c o n s i s t i n g ,  i n  t o t a l ,  o f  
f o u r  l e v e l s :  (1 )  s e m a n t ic ,  (2 )  p h r a s e  s t r u c t u r e ,  (3 )  t r a n s f o r m a t i o n a l ,




s u g g e s te d  by K atz  and P o s t a l  make i t  c o m p a t ib le  w i t h  t h e  e x i s t i n g  
body o f  t h e o r y  f o r  t h e  t h r e e  lo w er  l e v e l s .
I n  h i s  r e c e n t  c o m p ar iso n  o f  t r a n s f o r m a t i o n a l  t h e o r y  and 
fo rm a l  s e m a n t ic  a n a l y s i s  ( i n  t h e  f i e l d  o f  a n t h r o p o l o g y ) ,  R ic h a rd  A. 
Thompson o b s e rv e s  t h a t  t h e  t h e o r i e s  o f  K a tz ,  F o d o r ,  and P o s t a l  m igh t 
be b e s t  p l a c e d  i n  t h e  r e a lm  o f  m e t a t h e o r y - - " t h e o r y  ab o u t  w hat a  
p r o p e r  t h e o r y  o f  s e m a n t ic s  s h o u ld  b e . "  Thompson f e e l s  t h a t  t h i s  
body o f  t h e o r y  i s  d e v e lo p in g  r a p i d l y  enough and i s  a l r e a d y  c l e a r  
enough to  be  o f  h e l p  i n  e v a l u a t i n g  t h e  p r o d u c t s  o f  fo rm a l  s e m a n t ic  
a n a l y s i s .  " A l th o u g h  t h e  p r o j e c t i o n  r u l e  component o f  a s e m a n t ic  
t h e o r y  may be r e g a r d e d  most a c c u r a t e l y  as  a  h y p o t h e t i c a l  c o n s t r u c t ,  
t h e  d i c t i o n a r y  component d e r i v e s  i t s  c o n t e n t s  d i r e c t l y  from  th e  
i n v e s t i g a t i o n  o f  s p e e c h .
S in c e  t h e  fo rm a l  s e m a n t ic  a n a l y s i s  o f  a n th ro p o lo g y  c o n s i s t s  
o f  t h e  means f o r  f o r m u l a t in g  a  code  w h ich  can  a c c o u n t  f o r  t h e  
i n f i n i t e  s e t  o f  m essages  i n  a  c u l t u r e ,  t h e  c a p a c i t y  o f  t h e  t r a n s ­
f o r m a t io n a l  s e m a n t ic  component t o  ( 1 ) p r o v id e  f o r  t h e  s e v e r a l  s e n s e s  
o f  m eaning i n  any one l e x i c a l  i t e m  and ( 2 ) t o  d i s t i n g u i s h  b e tw een  i t s  
v a r i o u s  c o n t e x t s  i s  m ost r e l e v a n t .  "T h a t  i s ,  t h e  s e m a n t ic  m a rk e rs  
and d i s t i n g u i s h e r s ,  r e p r e s e n t i n g  p r im a ry  s e m a n t ic  d i s t i n c t i o n s  b e tw een  
w ords and t h e  co m p le te d  c h a r a c t e r i z a t i o n  o f  eac h  w ord , r e s p e c t i v e l y ,
DO NOT DIFFER IN PRINCIPLE from  th e  r u l e s  i n  fo rm a l  s e m a n t ic  a n a l y s i s . 1
F r a n k l i n  C. S o u th w o rth  h a s  p r e s e n t e d  a  s e m a n t ic  model b a se d  
on two ,s t r u c t u r a l  l e v e l s :  s e m o lo g ic a l  and g ra m m a t ic a l .  T hese  l e v e l s
101R ic h a rd  A. Thompson, " T r a n s f o r m a t io n a l  T heory  and S em an tic  
A n a l y s i s , "  J o u r n a l  o f  L i n g u i s t i c s , 4 ( A p r i l ,  1 9 6 8 ) ,  7 3 -8 .
1 0 2 I b i d . ,  7 6 -7 .
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do n o t  c o r r e s p o n d  d i r e c t l y  t o  t h e  t r a n s f o r m a t i o n a l  g e n e r a t i v e  c o n c e p ts  
o f  "d eep "  and " s u r f a c e ir s t r u c t u r e .  The u n i t  o f  s e m a n t ic  s t r u c t u r e  
p o s i t e d  i n  t h i s  work i s  b a s e d  on t h e  i d e a  t h a t  p a r a p h r a s e s  o f f e r  th e  
means o f  i d e n t i f y i n g  l i n g u i s t i c  u n i t s  "w hich  a r e  more r e l e v a n t  t o  
th e  d e s c r i p t i o n  o f  s t r u c t u r e  th a n  t r a d i t i o n a l  u n i t s  (words o r  
m orphem es)."  S o u th w o r th  s u g g e s t s  t h a t  i n t e r - s e n t e n c e  r e l a t i o n s  can  
be re d u c e d  to  i m p l i c a t i o n  ("S e n te n c e ^  im p l i e s  S e n te n c e 2 " )  and t h a t  
p a r a p h r a s e  i s  a  s p e c i a l  c a s e  o f  i m p l i c a t i o n  w here  S e n te n c e ^  i s  
c o m p a t ib le  w i t h  a l l  o f  t h e  c o n t e x t s  i n  w h ich  S e n te n c e 2  o c c u r s .  T h is  
does n o t  mean t h a t  S i  and S2  n e c e s s a r i l y  mean t h e  same t h i n g ,  however.'*'®^ 
F o r  exam ple ,  t h e  f i r s t  s e n t e n c e  h e r e  im p l i e s  t h e  s e c o n d :  " Jo h n  goes
t o  LSU." "T h a t  boy goes  t o  t h e  U n i v e r s i t y . "  H ere  th e  seco n d  s e n te n c e  
i s  a p a r a p h r a s e  o f  t h e  f i r s t :  "He i s  yo u n g er  t h a n  I . "  " I  am o l d e r
th a n  h e . "
S o u th w o r th  p ro p o s e s  t h a t  t h i s  i n f o r m a t i o n ,  t h a t  p o r t i o n s  o f  
any body o f  m a t e r i a l  a r e  p a r a p h r a s e s  o f  ea c h  o t h e r ,  s h o u ld  be  r e g a r d e d  
as " b a s i c  l i n g u i s t i c  d a t a . "  Doing t h i s  w i l l  l e a d  t o  t h e  d e f i n i t i o n  o f  
"new l i n g u i s t i c  e n t i t i e s ,  h e r e  te rm ed  SEMOLOGICAL UNITS, w h ich  a r e  
th e n  u s e d  . . .  a s  th e  b a s i s  f o r  l a r g e r  s t r u c t u r e s  known as  s e m a n t ic  
c a t e g o r i e s . "  A s e m o lo g ic a l  u n i t  i s  an a b s t r a c t i o n  i n  t h e  same s e n s e  
t h a t  a phoneme i s ;  and j u s t  as  t h e  phoneme i s  im plem en ted  i n  t h e  form 
o f  a l l o p h o n e s ,  so  i s  t h e  s e m o lo g ic a l  u n i t  " m a n i f e s t e d  i n  t h e  s t r e a m  o f  
s p e e c h ."  The r e l a t i o n s h i p  b e tw een  t h e  s e m o lo g ic a l  u n i t s  and t h e  s u r ­
f a c e  grammar i s  s t a t e d  i n  r u l e s  w h ich  ( 1 ) a c c o u n t  f o r  p a r a p h r a s e s  and 
(2 ) d e s c r i b e  how a s e m o lo g ic a l  u n i t  and i t s  fo rm s a r e  d i s t r i b u t e d .
^ F r a n k l i n  C. S o u th w o r th ,  "A Model o f  S em an tic  S t r u c t u r e , "
L anguage , 43 (M arch, 1 9 6 7 ) ,  3 4 2 -4 .
104Ibid., 345-8.
43
P r o c e e d in g  from  t h e  h y p o t h e s i s  t h a t  s t u d y in g  th e  r e l a t i o n s  
be tw een  s e n te n c e s  " c a n  l e a d  t o  an  o b j e c t i v e  a p p ro a c h  t o  t h e  s tu d y  o f  
m e a n in g ,1' t h e  a u t h o r  moves t o  t h e  p o s i t i o n  " t h a t  FOR ANY SET OF UT­
TERANCES WHICH ARE PARAPHRASES OF EACH OTHER, THERE IS  A SINGLE BASIC 
STRUCTURE; . . . "  He g iv e s  a s e t  o f  t h r e e  c h a r a c t e r i s t i c s  f o r  a 
c o m p le te  d e s c r i p t i o n  o f  an  u t t e r a n c e .  T h e re  m ust be a b a s i c  seq u en ce  
(o f  t h e  s o r t  d e s c r i b e d  above)  w h ich  shows i n f o r m a t i o n  c o n t e n t  r a t h e r  
th a n  fo rm . S o u th w o r th  o b s e rv e s  t h a t  " s e m a n t i c a l l y  r e l a t e d  u t t e r a n c e s  
can  d i f f e r  g r e a t l y  i n  t h e i r  s u r f a c e  s t r u c t u r e . "  S e c o n d ly ,  e q u iv a le n c e  
r u l e s  show th e  form s i n  w h ich  b a s i c  s e q u e n c e s  can  o c c u r .  Such a r u l e  
m igh t show how t h e  p h r a s e s  " B e t t y  h a s  c h a rm ,"  "The charm o f  B e t t y , "  
and " B e t t y ' s  charm" a r e  e q u i v a l e n t  as  p a r a p h r a s e s .  F i n a l l y ,  t h e  
s u r f a c e  grammar r u l e s  ( g e n e r a t i v e )  s e r v e  " a s  ty p e  o f  f i l t e r "  t o  s e e  
t h a t  o n ly  p e r m i s s i b l e  form s a r e  r e a l i z e d . S u c h  r u l e s  w ould  p r e v e n t  
t h e  fo rm , "Charm was had  by B e t t y . "  Thus S o u th w o r th  c o n c lu d e s :
The s e m o lo g ic a l  s t r u c t u r e  o f  a  la n g u a g e  c o n s i s t s  o f  t h e  i n v e n to r y  
o f  s e m o lo g ic a l  u n i t s  o r  m e an in g s ,  t h e i r  r e l a t i o n s h i p s  t o  one 
a n o t h e r  ( h e r e  e x p r e s s e d  by means o f  t r e e  d ia g ra m s ) ,  and th e  
c o m b in a t io n s  i n t o  w h ich  th e y  c a n  e n t e r .  -*-06
Z e l l i g  S. H a r r i s  h a s  i n t r o d u c e d  an  a p p ro a c h  t o  s y n t a c t i c  
a n a l y s i s  "w hich  i s  i n t e r m e d i a t e  b e tw ee n  t h e  t r a d i t i o n a l  c o n s t i t u e n t  
a n a l y s i s  and t r a n s f o r m a t i o n a l  a n a l y s i s . "  A c o rp u s  o f  u t t e r a n c e s  can  
be decom posed i n t o  s e q u e n c e s  o r  f r a g m e n ts  o f  s e n t e n c e s .  T h i s  co rp u s  
may be a b a s i s  f o r  s t a t i n g  an e x p l a n a t i o n  o f  how " a l l  t h e  s e n t e n c e s  
w h ich  w ould  be a c c e p te d  . . . c a n  be  c h a r a c t e r i z e d  as  p a r t i c u l a r  ty p e s  
o f  c o m b in a t io n s  o f  p a r t i c u l a r  c l a s s e s  o f  e le m e n ts  (phonemes, morphemes,
1 0 5 I b i d . , 35 2 -3 .
1 0 6 I b i d . , 355.
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w o rd s ,  s e q u e n c e s  o f  w o rd s ,  s e n t e n c e s ) , "  I f  we assume t h a t  any s e n te n c e  
i n  a la n g u a g e  can  be b ro k e n  down i n t o  b a s i c  s e q u e n c e s ,  o r  s t r i n g s , i t  
s h o u ld  be p o s s i b l e  to  com bine a r e l a t i v e l y  s m a l l  number o f  c a t e g o r i e s  
o f  s t r i n g s  i n t o  s e n t e n c e s  by a p p ly in g  s p e c i f i c  r u l e s .
The s t r i n g  a n a l y s i s  p r e s e n t e d  by H a r r i s  i s  n o t  e x te n d e d ,  i n  
t h e  a r t i c l e  c i t e d ,  t o  t h e  s e m a n t ic  l e v e l ,  b u t  t h e  c o n c e p t  o f  c a t e ­
g o r i z a t i o n  i s  o f  i n t e r e s t  t o  t h e  p r e s e n t  w r i t e r .  I n  b r i e f ,  a  s e n te n c e  
c o n s i s t s  o f  one e l e m e n ta r y  s e n t e n c e  p lu s  z e r o  o r  more e l e m e n ta ry  
a d j u n c t s  w h ich  a r e  j o i n e d  to  t h e  r i g h t  o r  l e f t  o f  e i t h e r  t h e  e l e ­
m e n ta ry  s e n t e n c e  o r  some o t h e r  a d j u n c t .  S in c e  w ords  can  be  c a t e ­
g o r i z e d  by  s t r u c t u r e  o r  by f u n c t i o n ,  eac h  word i n  a s e n t e n c e  can  be 
r e p r e s e n t e d  by a  symbol o f  i t s  c a t e g o r y .  The c a t e g o r y  sym bols p ro d u ce  
a  s t r i n g  fo rm u la .  T h e r e f o r e ,  i f  X i s  one c l a s s  o f  s t r u c t u r e  and Y 
i s  a n o t h e r  and i f  and  X2  Y2  a r e  b o th  a c c e p te d  u t t e r a n c e s ,  th e n
X^ Y2 and X2  Y^ s h o u ld  b o th  be a c c e p te d  u t t e r a n c e s  even  t o  a n a t i v e
s p e a k e r  who h a s  n e v e r  h e a r d  them  b e f o r e .  F u r th e r m o re ,  a n a t i v e  s p e a k e r
may b u i l d  a s e n t e n c e  o f  i n f i n i t e  l e n g t h  by  ad d in g  and p e rm u t in g  e l e -  
108m e n ta ry  u n i t s .  F o r  i n s t a n c e ,  t h e  w e ll -k n o w n  t a l e ,  " T h is  i s  t h e
house  t h a t  J a c k  b u i l t , "  c a n  be e x te n d e d  w i t h o u t  l i m i t .
H a r r i s  com pares t h e  t h r e e  ty p e s  o f  a n a l y s e s  as  f o l lo w s :
1. C o n s t i t u e n t  a n a l y s i s  does  n o t  i s o l a t e  s e n t e n c e s .  I t  does  show 
" t o  w ha t e x t e n t  t h e  s e n t e n c e s  can  a l l  be v iew ed  as s e q u e n c e s  o f  
two c o n s t i t u e n t s ,  s u b j e c t  and p r e d i c a t e ,  w i t h  s e n t e n c e  a d j u n c t s  
d e p lo y e d  a round  th e m ."
■ ^ ^ Z e l l ig  S . H a r r i s ,  " S t r i n g  A n a ly s i s  o f  S e n te n c e  S t r u c t u r e s , "
D epartm en t o f  L i n g u i s t i c s ,  U n i v e r s i t y  o f  P e n n s y lv a n ia ,  P a p e rs  on 
Form al L i n g u i s t i c s , No. 1 (1 9 6 2 ) ,  8 -1 0 .
108Ibid.
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2. S t r i n g  a n a l y s i s  " i s o l a t e s  one e l e m e n ta r y  s e n te n c e  o u t  o f  eac h  
s e n t e n c e . "  I t  " r e l a t e s  a l l  s e n t e n c e s  h a v in g  t h e  same e le m e n ta ry  
s e n t e n c e ,  t h e  same a d j u n c t s ,  e t c . "
3. T r a n s f o r m a t io n a l  a n a l y s i s  " r e d u c e s  t h e  w ho le  s e n t e n c e  t o  e l e ­
m e n ta ry  s e n te n c e s  (w i th  p r i m i t i v e  a d j u n c t s )  and c o n s t a n t s . "  I t  
r e l a t e s  s e n te n c e s  i n  te rm s  o f  human i n t u i t i o n  and " g iv e s  t h e  
s e n t e n t i a l  r e l a t i o n  be tw een  th e  w o r d - c a t e g o r i e s  o f  a segm ent by
t r a n s f o r m i n g  t h e  segm ent i n t o  a s e n t e n c e  (ev en  i f  p a r t  o f  t h e
109r e c o n s t r u c t e d  s e n te n c e  h a s  to  re m a in  u n d e t e r m in e d ) .
I n  a p a p e r  p u b l i s h e d  ab o u t  a y e a r  a f t e r  th e  one c i t e d  above ,
H a r r i s  d e s c r i b e s  h i s  method o f  d i s c o u r s e  a n a l y s i s .  T h is  i s  a method
f o r  f i n d i n g  "some g lo b a l  s t r u c t u r e "  c h a r a c t e r i s t i c  o f  t h e  w ho le  i n  any
one sam ple  o f  l i n e a r  m a t e r i a l  c o n s i s t i n g  o f  more t h a n  one e le m e n ta ry
s e n t e n c e .  T h is  s t r u c t u r e  i s  t h e  p a t t e r n  i n  w h ich  t h e  p a r t s  o f  a
d i s c o u r s e  o c c u r  o r  r e c u r .
D is c o u r s e  a n a l y s i s ,  t h e n ,  f i n d s  t h e  r e c u r r e n c e  r e l a t i v e  t o  each  
o t h e r  o f  c l a s s e s  o f  morpheme s e q u e n c e s ,  g iv e n  a  s e g m e n ta t io n  
i n t o  morpheme seq u en ce s  by a s u i t a b l e  grammar, and h a v in g  t h e  
i n t e n t i o n  t h a t  t h e  c l a s s e s  s e t  up a r e  su c h  t h a t  t h e i r  r e g u l a r i t y  
o f  o c c u r r e n c e  w i l l  c o r r e s p o n d  t o  some r e l e v a n t  s e m a n t ic  i n t e r ­
p r e t a t i o n  f o r  t h e  d i s c o u r s e . H O
E n g l i s h  c o m p o s i t io n  W r i t e r s  i n  t h e  a r e a s  o f  r h e t o r i c  and E n g l i s h  
c o m p o s i t io n  have  begun t o  a p p ly  some o f  t h e  l i n g u i s t i c  models 
r e f e r r e d  t o  above t o  p rob lem s o f  w r i t i n g  and t e a c h i n g .  T h ree  su ch  
a t t e m p t s  have  b e e n  s e l e c t e d  to  be c i t e d  h e r e .  They a r e  b a se d  on th e
1 0 9 I b i d . , pp. 1 8 -9 .
•^••^Zellig S. H a r r i s ,  " D is c o u r s e  A n a ly s i s  R e p r i n t s , "  .D e p a r t ­
ment o f  L i n g u i s t i c s ,  U n i v e r s i t y  o f  P e n n s y lv a n i a ,  P a p e r s  on F orm al 
L i n g u i s t i c s , No. 2 (1 9 6 3 ) ,  7 .
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im m ed ia te  c o n s t i t u e n t  m odel, K enneth  P i k e ' s  t a gme mi c s , and th e  
t r a n s f o r m a t i o n a l  g e n e r a t i v e  m odel.
G e n e r a t iv e  r h e t o r i c . —C h r i s t e n s e n  e x p l a i n s  t h a t  h i s  te rm
" g e n e r a t i v e "  does n o t  r e f e r  to  t h e  t r a n s f o r m a t i o n a l  grammar o f  Noam
Chomsky. The te rm  d e s c r i b e s  a  method o f  a n a l y s i s  b a s e d  on th e
im m ed ia te  c o n s t i t u e n t  m odel. C h r i s t e n s e n ' s  g e n e r a t i v e  r h e t o r i c  i s
d e s c r i b e d  f i r s t  a t  t h e  s e n te n c e  l e v e l :  "The f o u n d a t i o n  . . . f o r  a
g e n e r a t i v e  o r  p r o d u c t i v e  r h e t o r i c  o f  th e  s e n te n c e  i s  t h a t  c o m p o s i t io n
i s  e s s e n t i a l l y  a p r o c e s s  o f  a d d i t i o n . "  T h is  i s  t h e  f i r s t  o f  f o u r
c h a r a c t e r i s t i c s  o f  h i s  c o n c e p t .  The seco n d  c h a r a c t e r i s t i c  i s  d i r e c t i o n
o f  m o d i f i c a t i o n , i . e . ,  a  m o d i f i e r  "moves" fo rw a rd  when i t  p r e c e d e s  a
112m ain c l a u s e  o r  "moves" backw ard when i t  f o l lo w s  a  main c l a u s e .
The t h i r d  c h a r a c t e r i s t i c  i s  t h e  i d e a  o f  t h e  c u m u la t iv e
s e n t e n c e . C h r i s t e n s e n  d e s c r i b e s  h i s  c u m u la t iv e  s e n te n c e  i n  a
s t a t e m e n t  w h ich  a l s o  s e r v e s  as  an  exam ple:
The main c l a u s e ,  w h ich  may o r  may n o t  hav e  a s e n te n c e  m o d i f i e r  
b e f o r e  i t ,  ad v an c es  th e  d i s c u s s i o n ;  b u t  t h e  a d d i t i o n s  move 
b ackw ard ,  as i n  t h i s  c l a u s e ,  t o  m od ify  t h e  s t a t e m e n t  o f  th e  
main c l a u s e  o r  more o f t e n  t o  e x p l i c a t e  o r  e x e m p l i fy  i t ,  a d v an c in g  
t o  a new p o s i t i o n  and th e n  p a u s in g  t o  c o n s o l i d a t e  i t ,  l e a p in g  
and l i n g e r i n g  as  t h e  p o p u la r  b a l l a d  d o e s . H 3
C h r i s t e n s e n ' s  f o u r t h  and l a s t  c h a r a c t e r i s t i c  i s  t h a t  o f
t e x t u r e . To th e  e x t e n t  t h a t  a  w r i t e r  adds o n ly  a  l i t t l e  b i t  t o  h i s
■^^See K enneth  L. P ik e ,  "Taxemes and Im m edia te  C o n s t i t u e n t s , "  
L an g u ag e , 19 ( A p r i l - J u n e ,  1 9 4 3 ) ,  pp . 65 -8 2 .  A lso  P ik e ,  Language 
(G le n d a le ,  C a l . ;  Summer I n s t i t u t e  o f  L i n g u i s t i c s ,  1951, 1955, and 
1 9 6 0 ) .
l-*-2Fr a n c i.s C h r i s t e n s e n ,  N o tes  Toward a New R h e t o r i c  (New York: 
H a rp e r  & Row, P u b l i s h e r s ,  1 9 6 7 ) ,  pp . 2 -5 .
■*-^^Ibid., pp. 5-6.
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noun and v e r b  p h r a s e s ,  h i s  t e x t u r e  i s  t h i n ,  i . e . ,  h i s  s t y l e  i s  p l a i n .  
I f  t h e  w r i t e r  adds a  g r e a t  d e a l  t o  many o f  h i s  noun and v e rb  p h r a s e s ,  
" t h e n  t h e  t e x t u r e  may be s a i d  t o  be d e n s e  o r  r i c h . "  (The i t a l i c s  
w ere  added  by th e  p r e s e n t  w r i t e r ) .  C h r i s t e n s e n  m a in t a i n s  t h a t  p l a i n  
s t y l e  i s  n o t  n e c e s s a r i l y  t h e  b e s t  f o r  s t u d e n t s  o f  c o m p o s i t io n  t o  
s t a r t  w i t h .  I n  a d d i t i o n ,  r a p i d  p a c e  i n  a  n a r r a t i v e  o r  d e s c r i p t i o n  
does  n o t  a lw ays  c a l l  f o r  s h o r t  s e n t e n c e s .  " I n  ou r c l a s s e s ,  we have 
to  w ork f o r  g r e a t e r  d e n s i t y  and v a r i e t y  i n  t e x t u r e  and g r e a t e r  
c o n c r e t e n e s s  and p a r t i c u l a r i t y  i n  w hat i s  a d d e d . " H ^
The c u m u la t iv e  s e n t e n c e  c a n  form  t h e  b a s i s  f o r  " a  p r e c i s e  
s t r u c t u r a l  a n a lo g y "  w i t h  t h e  p a r a g r a p h  as  " a  u n i t  o f  d i s c o u r s e . "
The t o p i c  s e n te n c e  o f  a p a r a g r a p h  i s  a n a lo g o u s  t o  t h e  b a s e  c l a u s e
(
o f  su c h  a  s e n t e n c e ,  and th e  s u p p o r t in g  s e n te n c e s  o f  a  p a r a g r a p h  a r e  
a n a lo g o u s  t o  t h e  added l e v e l s  o f  t h e  s e n t e n c e . "  The a u th o r  p o i n t s  
o u t  t h a t  changes  i n  t h e  p u n c t u a t i o n  o f  a  p a r a g r a p h  c a n ,  i n  many 
c a s e s ,  s e r v e  t o  t u r n  i t  i n t o  a  s e n t e n c e .  Many s e n t e n c e s  can  be 
changed  i n t o  p a r a g r a p h s  by  t h e  same means. The c o n c e p ts  o f  a d d i t i o n ,  
movement, c u m u la t iv e n e s s ,  and t e x t u r e  p r o v id e  s t u d e n t s  o f  c o m p o s i t io n  
w i t h  a  means o f  p la n n in g  w hole  p a r a g r a p h s .  They a l s o  p r o v id e  " a  q u ic k  
s t r u c t u r a l  a n a l y s i s "  o f  w h a t h a s  b een  p a id  and w hat rem a in s  t o  be 
s a r d .
A t r i m o d a l  p e r s p e c t i v e . —Young and B ecker o f f e r  an a p p l i c a t i o n  
o f  K enneth  P i k e ’ s tagmemic c o n c e p ts  t o  r h e t o r i c a l  p rob lem s i n  w r i t i n g .  
T hese  a u t h o r s  d e s c r i b e  P i k e ' s  e t i c  and emic d i s t i n c t i o n s ,  e . g . ,
^ ^ I b i d . , p .  8 .
^ ^ I b i d . , p p .  5 2 -3 .
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" P h o n e t i c s "  and " p h o n e ra ic s ."  The f i r s t  a f f i x  r e f e r s  t o  t h e  t a n g i b l e  
l e v e l  o f  o b s e r v a t i o n s  w h i l e  t h e  second  r e f e r s  t o  t h e  a b s t r a c t  l e v e l  
o f  c o n s t r u c t s .  I n  s h o r t ,  t h e  w r i t e r  must be s u r e  t h a t  h e  does  n o t  
c r e a t e  c l a s h e s  be tw een  h i s  em ic s y s te m  and t h e  emic sy s tem s  o f  h i s  
r e a d e r s .  He may in fo rm  them  by m a tch in g  h i s  im ages t o  t h o s e  o f  h i s  
r e a d e r s  o r  p e r s u a d e  them  by r e p l a c i n g  h i s  r e a d e r s '  im ages w i t h  some
f  u-  116o f  hxs  own.
A second  p r i n c i p l e  t a k e n  from  P i k e ' s  tagmemic c o n c e p t  i s  t h e  
t r i m o d a l  p e r s p e c t i v e  o f :  (1 )  f e a t u r e ,  (2 )  m a n i f e s t a t i o n ,  and (3) d i s ­
t r i b u t i o n .  A p p l ie d  t o  p ro b lem s o f  c o m p o s i t io n ,  t h e s e  p r i n c i p l e s  l e a d  
t o  t h e  f o l l o w i n g  a n a l y t i c a l  a p p ro a c h :
1 )  What a r e  t h e  d i s t i n c t i v e  f e a t u r e s  o f  th e  r e a d e r ' s  c o n c e p t io n  
o f  t h e  t o p i c ?  . . .
2 )  How a r e  th e  r e a d e r ' s  v iew s  on t h i s  t o p i c  p a r t  o f  a m e n ta l  
p r o c e s s ,  a p h a s e  i n  t h e  c o n t i n u a l  deve lopm en t o f  h i s  sy s te m  
o f  v a l u e s  and a s s u m p tio n s? 1173 )  How does  t h e  r e a d e r  p a r t i t i o n  t h e  t o p i c ?  . . . 1
The w r i t e r  can  answ er t h e s e  q u e s t i o n s  i n  o r d e r  t o  b e s t  ch o o se  th e  m ost 
e f f e c t i v e  means o f  w r i t i n g  h i s  p i e c e .
T r a n s f o r m a t i o n a l  grammar and s t y l e . - - R i c h a r d  Ohmann has
a p p l i e d  th e  r u b r i c  o f  t r a n s f o r m a t i o n a l  g e n e r a t i v e  grammar t o  s t y l i s t i c
t h e o r y .  Where human a c t i o n  i s  " p a r t l y  i n v a r i a n t  and p a r t l y  v a r i a b l e , "
118s t y l e  i s  a way o f  d o in g  s o m e th in g .  I f  we r e g a r d  s t y l e  a s  a m a t t e r  
o f  c h o o s in g  from  among a number o f  c l o s e l y  a p p ro x im a te  ways o f  making
^ R ic h a rd  E. Young and A l to n  L. B e c k e r ,  "Toward a  Modern 
T h eo ry  o f  R h e t o r i c :  A Tagmemic C o n t r i b u t i o n , "  i n  New R h e t o r i c s ,  ed .
by M a r t i n  S te in m an n , J r .  (New Y ork : C h a r l e s  S c r i b n e r ' s  S o n s ,  1 9 6 7 ) ,
pp . 9 0 -1 .
1 1 7 I b i d . , pp . 9 2 -4 .
^ R i c h a r d  Ohmann, " G e n e r a t i v e  Grammar and th e  C oncep t o f  
L i t e r a r y  S t y l e , "  i n  S te in m an n , New R h e t o r i c s , p .  140.
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a  s t a t e m e n t ,  i t  becomes c l e a r  t h a t  w hat i s  b e in g  d i s c u s s e d  i n  t h e
Ohmann a r t i c l e  i s  r e l a t e d  t o  t h e  p a r a p h r a s i n g  m ethods d i s c u s s e d
above (G a rv in ,  e t  a l . , K a tz  and F o d o r ,  S o u th w o r th ) .
To a t te m p t  t o  d e s c r i b e  s t y l i s t i c  t h e o r y  i n  t h e  p h r a s e
s t r u c t u r e  component o f  a grammar does n o t  s o lv e  t h e  p ro b lem . I t  i s
n e c e s s a r y  t o  do more th a n  j u s t  " p r o v i d e  f o r  a l t e r n a t e  d e r i v a t i o n s
from  t h e  same n o d e , "  o r  p o i n t  o f  o r i g i n .  T r a n s f o r m a t io n a l  g e n e r a t i v e
grammar i s  s u p e r i o r  t o  p h r a s e  s t r u c t u r e  grammar a lo n e  on a t  l e a s t
t h r e e  c o u n t s .  To b e g i n ,  many t r a n s f o r m a t i o n s  a r e  o p t i o n a l ;  e v e ry
u s e  o f  su ch  o p t i o n s  can  c r e a t e  d i f f e r e n t  s e n te n c e s  w hich  s t i l l
m a i n t a i n  a s t r u c t u r a l  r e l a t i o n s h i p  t h a t  does  n o t  v i o l a t e  t h e  w r i t e r ' s  
119i n t u i t i o n .  O p t io n a l  t r a n s f o r m a t i o n s  a l lo w  a  w r i t e r  t o  s a y  th e
"same t h i n g "  i n  s e v e r a l  d i f f e r e n t  w ays: " J o h n  p a i n t e d  t h a t  c h a i r . "
" T h a t  c h a i r  was p a i n t e d  by J o h n . "  " J o h n  was t h e  p a i n t e r  o f  t h a t  
c h a i r . "
S e c o n d ly ,  w h i le  a t r a n s f o r m a t i o n  m a n ip u la t e s  th e  s t r u c t u r e  
o f  a  k e r n e l  s e n t e n c e ,  i t  l e a v e s  enough o f  t h e  s t r u c t u r e  unchanged  
so  t h a t  t h e  new c o n s t r u c t i o n  r e t a i n s  i t s  r e l a t i o n s h i p  w i t h  t h e  
k e r n e l .  Thus th e  w r i t e r  can  u s e  a l t e r n a t i v e  ways o f  e x p r e s s in g  
an  i d e a  w i t h o u t  l o s i n g  e s s e n t i a l  morphemes from  t h e  k e r n e l  s t r i n g :  
i . e . ,  " Jo h n  p a i n t e d  t h a t  c h a i r . "  does  n o t  become "The dog was fed
V  T H 120by  J a n e . "
The t h i r d  v a l u e  o f  t h e  t r a n s f o r m a t i o n a l  g e n e r a t i v e  model i s  
a p p a r e n t  i n  t h e  r e c o g n i t i o n  t h a t  d i f f e r e n t  w r i t e r s  employ much
1 1 9 I b i d . , pp . 144 -5 .
•'•2^Ibid., pp. 145-6.
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v a r i a t i o n  i n  s y n t a c t i c  c o m p le x i ty .  T r a n s f o r m a t io n a l  grammars can  
e x p l a i n  t h e  g e n e r a t i o n  o f  com plex s e n t e n c e s  and i n d i c a t e  t h e  r e l a t i o n ­
s h ip  o f  com plex s e n te n c e s  t o  s im p le  o n e s .  T hus , t h e  same b a s i c
p r o p o s i t i o n s  a p p e a r in g  i n  a w id e  v a r i e t y  o f  s t r u c t u r a l  form s w i l l
121a l l  hav e  th e  same t r a n s f o r m a t i o n a l  h i s t o r y .
Ohmann s a y s ,  i n  summary, t h a t  " t h e  i d e a  o f  a l t e r n a t i v e  
p h r a s i n g s ,  w h ich  i s  c r u c i a l  t o  t h e  n o t i o n  o f  s t y l e ,  h a s  a c l e a r  
a n a lo g u e  w i t h i n  t h e  fram ework o f  a  t r a n s f o r m a t i o n a l  grammar." T r a n s ­
f o r m a t i o n a l  o p t i o n s  b o th  p r o v id e  d i f f e r e n t  ways o f  s a y in g  t h e  "same
t h i n g "  and o f f e r  a  means o f  fo rm a l  a n a l y s i s .  T r a n s f o r m a t io n a l
122a n a l y s i s  s h o u ld  become a  h e l p f u l  p a r t  o f  a th e o r y  o f  s t y l e .
R e a d a b i l i t y  T h is  s e c t i o n  i s  a s u r v e y  o f  t h e  f i e l d  o f  r e a d a b i l i t y
r e s e a r c h  w i t h  em phasis  on  t h e  c o n c e p t  o f  " i d e a  d e n s i t y . "  The l e a d in g
w orks i n  t h e  f i e l d  w i l l  b e  exam ined f o r  i n s i g h t s  i n t o  t h e  p ro b lem
d e a l t  w i t h  i n  t h e  p r e s e n t  s tu d y .  The e x p e r im e n ta l  c o n c e p t  o f  m essage
d e n s i t y  as  a m easu re  o f  t h e  s e m a n t ic  i n f o r m a t io n  i n  a  m essage  i s  n o t
co n c e rn e d  p r i m a r i l y  w i t h  e a s e  o f  r e a d i n g  o r  t h e  i n t r i n s i c  human
i n t e r e s t  o f  a  p a s s a g e .  To th e  e x t e n t  t h a t  t h e  d e n s i t y  o f  s e m a n t ic
i n f o r m a t io n  i n  a  m essage a f f e c t s  i t s  i n t e r e s t i n g n e s s  o r  e a s e  o f
r e a d i n g ,  t h e  f i n d i n g s  r e p o r t e d  i n  t h i s  s tu d y  m igh t be o f  i n t e r e s t
N
as  an a s p e c t  o f  r e a d a b i l i t y .  The fo rm u la ,  MD = +. kj^ (pT  + kgfaO
i s  n o t  a  g e n e r a l  r e a d a b i l i t y  f o rm u la ,  how ever.




To t h e  r e a d e r  who w an ts  an a u t h o r i t a t i v e  and w e l l - o r g a n i z e d  
i n t r o d u c t i o n  to  t h e  f i e l d  o f  r e a d a b i l i t y ,  G eorge R. K l a r e ’ s The
123M easurem ent o f  R e a d a b i l i t y , s h o u ld  p ro v e  more t h a n  s a t i s f a c t o r y .
Some r e a d a b i l i t y  m e a s u re s . — I n  1949, Edgar D a le  and J e a n n e  S. 
C h a l l  r e p o r t e d  on a s u r v e y  o f  l i b r a r i a n s ,  p u b l i s h e r s ,  and t e a c h e r s  
w h ich  i s o l a t e d  f o u r  f a c t o r s  o f  c o n t e n t  im p o r ta n t  i n  r e a d a b i l i t y :
(1 )  The c o n t e n t  s h o u ld  be o f  i n t e r e s t  t o  t h e  r e a d e r ;  (2 )  The s t y l e  
s h o u ld  be  c o m p re h e n s ib le  and i n t e r e s t i n g ;  (3 )  The fo rm a t  and (4 )  o r g a n i ­
z a t i o n  s h o u ld  be  e a s y  t o  f o l l o w  w i th  m inim al e f f o r t . 124
I n  t h e  same w ork c i t e d  im m e d ia te ly  a b o v e ,  I r v i n g  L orge  
e x p lo re d  f o u r  c o n c e p ts  b e a r i n g  on r e a d i n g  co m p re h en s io n :  v o c a b u la r y
l o a d ,  s e n te n c e  s t r u c t u r e ,  i d e a  d e n s i t y ,  and human i n t e r e s t .  He 
o b s e r v e s  t h a t :  "No o t h e r  i n t e r n a l  e le m e n ts  o f  c o m p r e h e n s i b i l i t y  have
b een  found  u s e f u l . ” L orge  c o n s i d e r s  v o c a b u l a r y  lo a d  t h e  most 
im p o r ta n t  o f  t h e s e .  I n  f a c t  i t  c o u l d ,  i n  h i s  o p i n i o n ,  be s e l e c t e d  
f o r  a s i n g l e  f a c t o r  e s t i m a t e  o f  r e a d a b i l i t y . "  He d e s c r i b e s  " i d e a  
d e n s i t y "  as  t h e  number o f  some f e a t u r e  i n  a p i e c e  o f  m a t e r i a l ,  e . g . ,
n o u n s ,  v e r b s ,  a b s t r a c t  o r  c o n c r e t e  w o rd s ,  r e l a t i v e  number o f  p re p o -
12 Ss i t i o n a l  p h r a s e s .
1 2*3The a n n o ta te d  b i b l i o g r a p h y  i n  t h i s  w ork i s  e x t r e m e ly  
v a l u a b l e :  G eorge R. K la r e ,  The M easurem ent o f  R e a d a b i l i t y  (Ames,
Iow a: Iowa S t a t e  U n i v e r s i t y  P r e s s ,  19 6 3 ) .
•^^ E d g ar  D a le  and J e a n n e  S. C h a l l ,  "The C oncep t o f  R eada­
b i l i t y , "  R e a d a b i l i t y , ed . by  Edgar D a le  ( N a t io n a l  C o n fe re n c e  on 
R e s e a rc h  i n  E n g l i s h ) ,  r e p r i n t e d  from  E le m e n ta ry  E n g l i s h  ( J a n u a r y -  
May, 1 9 4 9 ) ,  pp . 1 -7 .
^ “^ I r v i n g  L o rg e ,  " R e a d a b i l i t y  F o rm u la e --A n  E v a l u a t i o n , "  
R e a d a b i l i t y ,  ed .  by E dgar D a le ,  pp. 8 -1 6 .
One o f  t h e  most w i d e l y  u se d  r e a d a b i l i t y  fo rm u la s  i s  t h a t  one
p r e s e n t e d  by  D a le  and C h a l l : ^ ^  Xc 5 q = +  .0 4 9 6 x 2 + 3 .6 3 6 5 ,
w here  XC5 Q = th e  r e a d i n g  g r a d e  s c o r e  on a  s t a n d a r d  t e s t ;  x^ = t h e
p e r c e n t a g e  o f  w ords n o t  on t h e  D ale  l i s t  o f  3 ,0 0 0  w o rd s ;  and X£ -
th e  a v e ra g e  s e n t e n c e  l e n g t h  i n  w ords f o r  t h e  p a s s a g e  t e s t e d .
G eorge R. K la r e  c i t e s  a r e c e n t  r e c a l c u l a t i o n  o f  t h i s  fo rm u la  f o r
127
g r e a t e r  a c c u ra c y :  Xc 5 q = 3 .2 6 7 2  + .0 5 9 6 x 2 +  .1155x ^ ,
The w r i t e r  i n  t h i s  f i e l d  b e s t  known t o  t h e  p u b l i c  i s  R u d o lf  F 
F l e s c h .  I n  1943, h e  p r e s e n t e d  h i s  f i r s t  v e r s i o n  o f  t h e  fo rm u la :
G rade p la c e m e n t  = .1338xs +  .0 6 4 5 xm -  . 0695xh  + 4 .2 4 9 8 ,  w here  x s  = 
t h e  a v e r a g e  s e n t e n c e  i n  w o rd s ;  xra = t h e  number o f  a f f i x e s ;  and xj,, = 
t h e  number o f  p e r s o n a l  r e f e r e n c e s .  T h is  fo rm u la  i s  f o r  g ra d e s  t h r e e  
t o  tw e lv e .  F l e s c h  a s s e r t s  t h a t  f a m i l i a r i t y  o f  t h e  w ords  i n  a  s e ­
l e c t i o n  i s  n o t  t h e  im p o r ta n t  f a c t o r  i n  m e a su r in g  r e a d a b i l i t y .  ^ 8
F l e s c h  p r e s e n t e d  a  r e v i s i o n  o f  t h e  1943 fo rm u la  i n  1948 . He 
o f f e r e d  two f o r m u la s ,  one f o r  r e a d in g  e a s e  and one f o r  human i n t e r e s t  
R .E . = 2 06 .835  -  . 8 4 6 ^  -  1 .0 1 5 s i ,  w h e re  w l = number o f  s y l l a b l e s  p e r  
100 w ords  and s i  = a v e ra g e  number o f  w ords p e r  s e n t e n c e ;  H . I .  = 
3 .635pW +  314pS, w here  pw = number o f  p e r s o n a l  words p e r  100 w ords 
and ps = number o f  p e r s o n a l  s e n t e n c e s  p e r  100 s e n t e n c e s .  T hese
126gdgar D a le  and J e a n n e  S . C h a l l ,  "A F o rm ula  f o r  P r e d i c t i n g  
R e a d a b i l i t y :  I n s t r u c t i o n s , "  E d u c a t io n a l  R e s e a rc h  B u l l e t i n , 27
( J a n u a r y ,  19 4 8 ) ,  1 1 -2 0 .
127 K la r e ,  The M easurem ent o f  R e a d a b i l i t y , p .  198,
■^^Rudolf F .  F l e s c h ,  Marks o f  a  R e a d a b le  S t y l e :  A S tu d y  in
A d u lt  E d u c a t io n , (New York: Bureau  o f  P u b l i c a t i o n s ,  T e a c h e rs  C o l l e g e  
C olum bia U n i v e r s i t y ,  1 9 4 3 . ) ,  q u o te d  i n  K l a r e ,  The M easurem ent o f  
R e a d a b i l i t y , p .  200 .
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129fo rm u la s  a r e  a l s o  f o r  g r a d e s  t h r e e  th r o u g h  tw e lv e .  K la r e  c i t e s
130s e v e r a l  o t h e r  e x p e r im e n ta l  fo rm u la s  by F l e s c h .
Problems of readability measurement.— George R. Klare's 
discussion of readability studies deals with the topics of sampling, 
reliability, and validity.
I n  o r d e r  t h a t  a fo rm u la  can  b e s t  s e r v e  t h e  p u rp o s e  f o r  w h ich  
i t  was d e s ig n e d ,  t h e  sam ple  m easured  m ust be r e p r e s e n t a t i v e  o f  t h e  
e n t i r e  book o r  a r t i c l e  a n a ly z e d .  K la r e  recommends t h a t  t h e  sam ple  
s i z e  be  i n c r e a s e d  when: (1 )  " a  c o u n t  o f  t h e  num bers o f  d i f f e r e n t
w ords  o r  p e r c e n ta g e  o f  w ords  w i t h i n  a g iv e n  f r e q u e n c y  c a t e g o r y ,  i s  
made"; (2 )  " a  h ig h  d e g re e  o f  a c c u r a c y  i s  d e s i r e d " ;  and (3 )  " a p p l i ­
c a t i o n  t im e  i s  n o t  a m a t t e r  o f  g r e a t  c o n c e r n . "  A t y p i c a l  fo rm u la
13c a l l s  f o r  one hu n d red  word sam ples  t a k e n  random ly  and s y s t e m a t i c a l l y .
I n  o r d e r  f o r  a  method o f  a n a l y s i s  to  b e  c o n s id e r e d  r e l i a b l e ,
i t  m ust be d e m o n s t r a te d  t h a t  d i f f e r e n t  a n a l y s t s  hav e  a r r i v e d  a t  t h e
same m easu re s  o f  t h e  same m a t e r i a l s  w o rk in g  i n d e p e n d e n t l y .  The same
sam ple  a n a ly z e d  by t h e  same a n a l y s t  a t  d i f f e r e n t  t im e s  s h o u ld  y i e l d
t h e  same r e s u l t s .  K la r e  f e e l s  t h a t  i n  t h e  f i e l d  o f  r e a d a b i l i t y
m easu rem en t ,  r e l i a b i l i t y  s t u d i e s  a r e  p ro m is in g  b u t  f a r  from  s u f f i c i e n t
132i n  number o r  q u a l i t y .
■^■^^Rudolf F . F l e s c h ,  "A New R e a d a b i l i t y  Y a r d s t i c k , "  J o u r n a l  o f  
A p p l ie d  P s y c h o lo g y , 32 ( J u n e ,  1 9 4 8 ) ,  221 -33 .
1 3 0 K ia re ,  The M easurem ent o f  R e a d a b i l i t y , pp . 79-^80.
■^ ■^ I b i d . 9 p .  106.
132Ibid., pp. 107-10.
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S in c e  t h e  m ain  i d e a  b e h in d  r e a d a b i l i t y  r e s e a r c h  i s  t o  g a i n
know ledge o f  how c o m p re h en s io n  i s  e f f e c t e d ,  one s h o u ld  be a b l e  t o
e x p e c t  t h a t  r e a d a b i l i t y  fo rm u la  s c o r e s  w i l l  p r e d i c t  im provem ents  i n
v a r i o u s  r e a d a b i l i t y  c r i t e r i a ,  e . g . ,  r e a d i n g  s p e e d ,  r e t e n t i o n ,  o r
l i s t e n a b i l i t y . K la r e  c i t e s ,  i n  summary, some s i x t y - f i v e  v a l i d i t y
s t u d i e s  and t h e  r e s u l t s  show t h e  need  f o r  f u r t h e r  im provem ent:
number o f  p o s i t i v e  r e s u l t s  ( r >  .5 0 )  = 29; number o f  n e g a t i v e  r e s u l t s
133( r <  .5 0 )  = 16; and number o f  i n d e t e r m i n a t e  r e s u l t s  = 10.
The u n i t  o f  m e a s u re . - - K l a r e  r e g a r d s  t h e  "w ord" as  t h e  b a s i c  
u n i t  o f  m easu re  i n  r e a d a b i l i t y  r e s e a r c h .  I t  i s  n o t  t h e  o n ly  p o s s i b l e  
u n i t ,  how ever.  He d i s c u s s e s  l e t t e r s ;  t y p e  s p a c e s  m easured  i n  i n c h e s ;  
s y l l a b l e s ;  morphemes ( i n  th e  fo rm  o f  a f f i x e s ) ;  phonemes (no f u l l -  
s c a l e  r e s u l t s  h e r e ,  y e t ) ;  p h r a s e s ;  c l a u s e s ;  and s e n t e n c e s .  K la re  
o f f e r s  t h e  s e n t e n c e  as  t h e  o b v io u s  seco n d  c h o ic e  o f  u n i t :  (1 )  l e n g t h
I  A  I
o r  (2 )  s t r u c t u r e / c o m p l e x i t y .
K la r e  a s s e r t s  t h a t  word f a m i l i a r i t y  and s e n t e n c e  l e n g t h  a r e  
t h e  b a s e s  o f  t h e  "m ost h i g h l y  p r e d i c t a b l e  fo rm u la  a v a i l a b l e ,  t h a t  o f  
D ale  and C h a l l "  ( s e e  a b o v e ) .
R edundancy . - - O t h e r  f a c t o r s  a f f e c t i n g  r e a d a b i l i t y  m ust e x i s t ,  
b u t  th e y  h a v e  n o t  y e t  been  w e l l  d e v e lo p e d .  K la r e  f e e l s  t h a t  r e ­
dundancy  h a s  r e c e i v e d  f a r  to o  l i t t l e  a t t e n t i o n  t h u s  f a r .  H is  
d e f i n i t i o n  i s  " t h e  e x t e n t  t o  w h ich  a g iv e n  u n i t  o f  la n g u a g e  i s  




d e f i n i t i o n  g iv e n  by Shannon and W eaver ( a b o v e ) .  K la r e  a l s o  c i t e s
T a y l o r ' s  " c l o z e  procedure."-*-33 K la r e  p o i n t s  o u t  t h a t  red u n d an c y
w i l l  v a r y  n o t  o n ly  w i t h  t h e  m a t e r i a l s  u sed  t o  m easure  r e a d a b i l i t y ,
b u t  a l s o  w i t h  t h e  r e a d e r s '  f a m i l i a r i t y  w i t h  t h e  s u b j e c t  m a t t e r .  Thus
a r e a d a b i l i t y  fo rm u la  t h a t  does n o t  t a k e  t h i s  i n t o  c o n s i d e r a t i o n
w ould u n d e r e s t i m a t e  t h e  r e a d a b i l i t y  o f  a  p i e c e  o f  m a t e r i a l  f o r  a
136r e a d e r  w i t h  a good b ackg round  i n  t h e  m a t e r i a l .
P i s c u s s i o n . - -K 1are  o b s e rv e s  t h a t  m ost e x i s t i n g  r e a d a b i l i t y
m easu res  a r e  b e s t  s u i t e d  f o r  t h e  p r im a ry  g r a d e s  and t h a t  th e y  become
i n c r e a s i n g l y  i n a c c u r a t e  up t o  t h e  c o l l e g e  l e v e l .  He s e e s  t h e  need
f o r  f u r t h e r  r e s e a r c h  on " c r i t i c a l  u n d e r ly i n g  v a r i a b l e s  i n  t h e  p r o c e s s
o f  r e a d i n g  and l e a r n i n g ; "  new f a c t o r s  o f  r e a d a b i l i t y  m easurem ent
( i n c l u d i n g  a more s a t i s f a c t o r y  u n i t  o f  m e a s u re ) ;  and r e f in e m e n t s  o f
"I 37f a c t o r s  and m ethods now u s e d  i n  r e a d a b i l i t y  f o r m u l a s . "
I t  seem s, t h e n ,  t h a t  im provem ents  i n  t h e  v a r i o u s  d e t e r m in a n t s
o f  " r e a d a b i l i t y "  do n o t  p ro d u c e  e a s i l y  p r e d i c t e d  im provem ents  i n
138co m p re h en s io n  and r e t e n t i o n .  A cco rd in g  t o  K l a r e 1s l i s t s  o f
r e a d a b i l i t y ,  o n ly  one fo rm u la  d e v e lo p e d  s i n c e  1940 i s  d e s ig n e d  to
cope w i t h  c o l l e g e - l e v e l  r e a d a b i l i t y  m easurem en t.  T h i s  i s  t h e  F o rb e s
139and C o t t l e  v o c a b u la r y  d i f f i c u l t y  in d e x  (1 9 5 3 ) .  R e a d a b i l i t y  as  
m easured  by t h e  p r o c e s s e s  d e s c r i b e d  above may n o t  be th e  r e a l l y  
im p o r ta n t  f a c t o r  f o r  o l d e r  s t u d e n t s  i n  d e a l i n g  w i th  c o l l e g e  t e x tb o o k s .
135gee  W ils o n  L. T a y l o r ,  "C lo z e  P r o c e d u r e :  A New T o o l f o r
M easu r in g  R e a d a b i l i t y , "  J o u r n a l i s m  Q u a r t e r l y , 30 (1 9 5 3 ) ,  4 1 5 -3 3 .
■'■"^Klare, The M easurem ent o f  R e a d a b i l i t y , pp . 17 2 -4 .
137I b i d . , p p .  1 8 2 -6 .
1 3 8 ]Q are ,  p .  16.
139I b i d . , p p .  78 -8 0 .
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I f  we assume t h a t  m ost c o l l e g e  s t u d e n t s  a r e  i n  t h e  u p p e r  l e v e l s  
( o r  ab o v e)  d e s i g n a t e d  by F l e s c h ,  D a le - C h a l l ,  L o rg e ,  and o t h e r s ,  t h e n  
co m p reh en s io n  and r e t e n t i o n  i n  c o l l e g e - l e v e l  r e a d i n g  may in v o lv e  su c h  
f a c t o r s  as  m essage d e n s i t y  (Gunn-Heap) t o  a much g r e a t e r  e x t e n t  t h a n  
su ch  f a c t o r s  as w ord f a m i l i a r i t y  and s e n t e n c e  l e n g t h .
Some m easu re  o f  d e n s i t y  J e a n n e  C h a l l  l i s t e d  Iri d e a  d e n s i t y ” among t h e
Ira s p e c t s  o f  r e a d a b i l i t y  so f a r  found e l u s i v e  t o  o b j e c t i v e  m easurem en t"
i n  1954. I n  1956, s h e  a sk ed :  "Can some m easure  o f  c o n t e n t  . . .
be u se d  to  m easure  i d e a  d e n s i t y ? "  "Can we d i f f e r e n t i a t e  betw een
d i f f e r e n t  id e a s  and a d d i t i o n a l  id e a s  t h a t  s u p p o r t  and i l l u s t r a t e  
1/1
p r e c e d in g  i d e a s ? "  I n v e s t i g a t o r s  and  w r i t e r s  have  b e e n  g r a p p l i n g  
w i t h  s i m i l a r  q u e s t i o n s  f o r  some t im e  now. The w orks c i t e d  in  t h i s  
s e c t i o n  a r e  r e p r e s e n t a t i v e  o f  e f f o r t s  e x t e n d in g  o v e r  a  p e r i o d  o f  t h e  
l a s t  t h i r t y  y e a r s .
James B. T ho rpe  r e p o r t e d  on a  fo rm u la  t h a t  to o k  d e n s i t y ,  
among o t h e r  f a c t o r s ,  i n t o  c o n s i d e r a t i o n  i n  1939. The " b u rd e n " o f  a  
r e a d i n g  u n i t  must b e  a  m ajo r f a c t o r  i n  r e a d a b i l i t y ,  i . e . ,  a r a r e  
w ord c a r r i e s  more b u rd e n  ( u n c e r t a i n t y )  th a n  a  common w o rd .  Thus, 
common w ords s h o u ld  n o t  be co u n te d  t h e  same a s  r a r e  w o rd s .  D e n s i ty ,  
i n  T h o r p e 's  f o r m u l a t i o n ,  i s  d e r iv e d  f ro m  th e  in d e x  o f  t o t a l  " r u n n in g  
w o rd s"  d iv i d e d  by t h e  t o t a l  number o f  " b u rd e n "  w o rd s .  " D e n s i ty  i s  
an  in d e x  o f  r e p e t i t i o n  and o f  t h e  s u p p o r t  o f  g i f t  and known b u rd e n
l ^ O j e a n n e  s .  C h a l l ,  "The M easurem ent o f  R e a d a b i l i t y , "  A 
R e p o r t  o f  t h e  T en th  A nnual C o n fe ren c e  on R ead ing  ( P i t t s b u r g ,  Penn­
s y l v a n i a :  U n i v e r s i t y  o f  P i t t s b u r g  P r e s s ,  1 9 5 4 ) ,  36.
^■^Jeanne  S. C h a l l ,  " T h is  B u s in e s s  o f  R e a d a b i l i t y :  A Second
L o o k ,"  E d u c a t io n a l  R e s e a rc h  B u l l e t i n , 35 (M arch, 1 9 5 6 ) ,  9 5 -7 .
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w ords i n  c o n t e x t u a l  u s a g e . ” " G i f t "  w ords  a r e  c o g n a te s  and p r o p e r  
142n am es .
T h o r p e 's  f r e q u e n c y  in d e x  i s  made up o f  a  s t a n d a r d  word l i s t  
d iv i d e d  i n t o  p a r t s  so t h a t  t h e  w ords can  be w e ig h te d  i n  o r d e r  o f  
t h e i r  f r e q u e n c y  o f  o c c u r r e n c e :  t h e  r e l a t i v e l y  r a r e  w ords c o u n t in g
more th a n  t h e  more common w o rd s .  The m ost h e a v i l y  w e ig h te d  w ords 
a r e  t h o s e  t h a t  do n o t  a p p e a r  i n  t h e  s t a n d a r d  l i s t  a t  a l l .  The 
f r e q u e n c y  in d e x  i s  found  by m u l t i p l y i n g  ea c h  word i n  a  s e l e c t i o n  by 
i t s  w e ig h t in g  f a c t o r ,  summing a l l  o f  t h e  p r o d u c t s ,  and d i v i d i n g  t h e  
r e s u l t  by t h e  sum o f  t h e  w e ig h t in g  f a c t o r s .  F i n a l l y ,  T h o r p e 's  I n d e x  
o f  D i f f i c u l t y  e q u a l s  t h e  F re q u e n c y  In d e x  d iv i d e d  by  t h e  D e n s i ty  
I n d e x . 143
T horpe  l i s t s  two ways t o  make a r e a d in g  e a s i e r  on t h e  b a s i s  
o f  h i s  f o r m u l a t i o n :  (1 )  " s u b s t i t u t e  f r e q u e n t  w ords  f o r  r a r e  w o r d s , "
(2 )  "expand  t h e  c o n t e x t u a l  s u p p o r t  u s in g  no new w ords e x c e p t  s a f e  
c o g n a t e s — i n c r e a s i n g  t h e  d e n s i t y  r a t i o  w h i l e  k e e p in g  th e  same 
f r e q u e n c y  i n d e x . " 144
Mary C. W ils o n  c o n d u c te d  an e x p e r im e n t  i n v o l v i n g  t h e  e f f e c t  o f  
a m p l i f y in g  m a t e r i a l s  on co m p reh en s io n  o f  c h i l d r e n  i n  t h e  m id d le  g r a d e s .  
She p r e p a r e d  t h r e e  g ro u p s  o f  t h r e e  a r t i c l e s  c o n s i s t i n g  o f  t h r e e  h u n ­
d r e d ,  s i x  h u n d re d ,  and tw e lv e  h u n d red  w ords  e a c h .  Each a r t i c l e  
c o n t a in e d  t h e  same b a s i c  s t a t e m e n t s  on w h ich  t h e  s t u d e n t s '  com pre­
h e n s io n  was t e s t e d .  The s i x  and tw e lv e  hun d red  w ord a r t i c l e s  w ere
14^James B. T h o rp e ,  "The M easurem ent o f  V o c a b u la ry  D i f f i c u l t y , "  
M odem  Language J o u r n a l , 24 (December, 1 9 3 9 ) ,  1 6 9 -7 2 .
143 lb id .
144Ibid., 174.
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f i l l e d  o u t  w i t h  a m p l i f i c a t o r y  m a t e r i a l s .  The mean co m p re h en s io n  
s c o r e s  o b t a i n e d  on t h e  o r i g i n a l  and expanded a r t i c l e s  a r e  shown in  
T a b le  1. T hese  d a t a  show a  t r e n d  tow ard  h i g h e r  s c o r e s  f o r  t h e  
a m p l i f i e d  m a t e r i a l .  W ilso n  o b s e r v e s  t h a t  t h e  r e s u l t s  o f  h e r  t e s t  
do n o t  s u p p o r t  " e x t r a v a g a n t  c l a im s  f o r  a m p l i f i c a t i o n . " - ^ - ’
TABLE 1
MEAN COMPREHENSION SCORES OBTAINED BY WILSON 
ON BASIC AND EXPANDED ARTICLES
A r t i c l e
Number 300 Words
L en g th  o f  A r t i c l e  
600 Words 1200 Words
1 4 4 .6 2 4 5 .2 8 4 5 .9 6
2 4 5 .0 2 4 3 .0 7 4 8 .9 9
3 4 3 .4 4 4 8 .0 1 4 9 .7 1
R u th  S t r a n g  d e a l t  w i t h  d i l u t i o n  as  a  c o n c e p t  b e a r i n g  on 
r e a d i b i l i t y :
A r e p o r t  o f  r e s e a r c h  can  be  t o o  c o n c e n t r a t e d .  Too g r e a t  d e n s i t y  
o f  i d e a s  makes r e a d i n g  d i f f i c u l t .  B r e v i t y  may be  p u z z l i n g .
T h is  p r i n c i p l e  l e a d s  t o  e x p a n s io n  i n s t e a d  o f  d e l e t i o n .  The 
w r i t e r  s h o u ld  sp a c e  h i s  i d e a s  so  t h a t  t h e  r e a d e r  h a s  t im e  to  
g r a s p  them . What f i l l s  t h e  s p a c e  b e tw een  main i d e a s  i s  o f  
u tm o s t  im p o r ta n c e .  As s u g g e s te d  i n  t h e  p r e v io u s  p a r a g r a p h ,  
i r r e l e v a n t  d e t a i l s  may d e t r a c t  t h e  r e a d e r ' s  a t t e n t i o n ,  w h i l e  
a p t  i l l u s t r a t i o n s  and s u p p o r t i n g  d e t a i l s  b u i l d  up t h e  m ain  
i d e a .  R e s e a rc h  w o rk e r s  o f t e n  h a v e  p r o t o c o l s  t h a t  th e y  u s e  to  
i l l u m i n e  and c l a r i f y  t h e i r  main p o i n t s  and l i g h t e n  th e  r e p o r t
as a  w hole. 14-6
■*-^Mary c .  W i ls o n ,  "The E f f e c t  o f  A m p li fy in g  M a t e r i a l s  Upon 
C o m p re h en s io n ,"  J o u r n a l  o f  E x p e r im e n ta l  E d u c a t i o n , 13 (S ep tem b er ,  
1 9 4 4 ) ,  5 -8 .
146R uth  S t r a n g ,  " P r i n c i p l e s  o f  R e a d a b i l i t y  A p p l ie d  t o  
R e p o r t in g  R e s e a r c h , "  T e a c h e r s '  C o l l e g e  R e c o rd , 49 ( A p r i l ,  1 9 4 8 ) ,  
450 .
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S e th  S p a u ld in g  h as  d e v e lo p e d  some r e a d i b i l i t y  fo rm u la s  i n  
h i s  w ork  w i t h  r e a d i n g  p rob lem s i n  S p a n is h .  I n  1956, he  p r e s e n t e d  
t h i s  fo rm u la  w h ich  i n c l u d e s  a  m easu re  o f  d e n s i t y :
D i f f i c u l t y  = 1 .6 0 9  ( A .S .L . )  +  3 3 1 .8  ( D e n s i ty )  +  2 2 .0 ,  
w h e re :  A .S .L .  = a v e ra g e  s e n t e n c e  l e n g t h
D e n s i ty  = t h e  d e c im a l  p e r c e n ta g e  o f  w ords  n o t  
a p p e a r in g  on  t h e  D e n s i ty  Word L i s t  
( i n c l u d e d  i n  t h e  a r t i c l e ) .147
The f i n a l  s t u d y  t o  b e  c i t e d  h e r e  i s  n o t  s im p ly  a  r e a d a b i l i t y
s tu d y .  Jam es V in c e n t  F e e ’s d o c t o r a l  d i s s e r t a t i o n  d e a l t  w i t h  f o u r
d i f f e r e n t  v a r i a b l e s  and  t h e i r  e f f e c t  on co m p re h en s io n  and r e t e n t i o n
o f  i n f o r m a t i o n :  (1 )  f a m i l i a r i t y  v s .  u n f a m i l a r i t y  w i t h  t h e  t e s t
m a t e r i a l ,  (2 )  d e n s i t y  l e v e l  o f  i d e a s  i n h e r e n t  i n  t h e  m a t e r i a l s ,
(3 )  t h e  s t im u lu s  mode, and (4 )  t h e  t e s t i n g  mode. Only t h e  d e n s i t y
f a c t o r  i s  o f  im m ed ia te  i n t e r e s t  h e r e .  F e e ’ s c o n c e p t  o f  d e n s i t y  i s
e s s e n t i a l l y  t h e  same a s  t h a t  i n v e s t i g a t e d  i n  t h e  p r e s e n t  s tu d y :  th e
i n f o r m a t io n  i n  a  m essage  i s  b e s t  u n d e r s to o d  and remembered when
t h e r e  i s  " c o n s i d e r a b l e  s u p p o r t  w i t h  c o n c r e t e  ex am p les ,  c o m p ar iso n s
and c o n t r a s t s ,  i . e . ,  m a t e r i a l s  o f  a m p l i f i c a t i o n ,  backed  by a  r e p e -
148t i t i o u s  p a t t e r n  and numerous r e s t a t e m e n t s  o f  k ey  i d e a s . "
Fee  m a n ip u la te d  d e n s i t y  by p r e p a r i n g  one h ig h  d e n s i t y  s c r i p t  
o f  " c o n c e p t s  and s p e c i f i c  u n i t s  o f  i n f o r m a t i o n "  and one low d e n s i t y  
s c r i p t  c r e a t e d  by " rem o v in g  em phasis  from  one p h a s e  o f  t h e  s t o r y "  and 
a d d in g  l a r g e  amounts o f  a m p l i f y in g  m a t e r i a l .  He r e p o r t e d  t h a t  
v a r y i n g  i d e a  d e n s i t y  by  h i s  method d id  n o t  b r i n g  ab o u t  a  s t a t i s t i c a l l y
■*-^Seth S p a u ld in g ,  "A S p a n is h  R e a d a b i l i t y  F o rm u la ,"  M odem 
L anguage J o u r n a l , 40 (D ecem ber, 1 9 5 6 ) ,  4 3 3 -4 1 .
■*-^8james V in c e n t  F e e ,  "An E x p e r im e n ta l  S tu d y  o f  S e l e c t e d  
F a c t o r s  I n f l u e n c i n g  t h e  C om prehension  and R e t e n t i o n  o f  I n f o r m a t i o n , "  
( u n p u b l i s h e d  Ph .D . d i s s e r t a t i o n ,  The Ohio S t a t e  U n i v e r s i t y ,  1 9 6 4 ) ,  
pp . 4 8 -5 0 .
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s i g n i f i c a n t  d i f f e r e n c e  i n  t e s t  s c o r e s  u n d e r  t h e  im m ed ia te  co m p reh en s io n  
m e asu re .  R e t e s t i n g  a f t e r  a t w e n t y - t h r e e  day  i n t e r v a l  r e v e a l e d  a 
d i f f e r e n c e  i n  f a v o r  o f  t h e  low d e n s i t y  m a t e r i a l  a t  t h e  .0 5  c o n f id e n c e  
l e v e l  i n  an  F t e s t .  A f t e r  a  p e r i o d  o f  46 d a y s ,  t e s t s  showed a  
d i f f e r e n c e  i n  means t h a t  was s i g n i f i c a n t  a t  t h e  .01  l e v e l  o f  c o n f i ­
d e n c e .  Thus t h e  main f i n d i n g  i n  F e e ' s  s tu d y  i n  r e g a r d  t o  d e n s i t y  i s
i
t h a t  " 'v a r ie d  d e n s i t y  l e v e l  e f f e c t s  w i l l  a p p e a r  p r o b a b ly  i n  t h e  
d e la y e d  r a t h e r  th a n  th e  im m edia te  o n e s . 49
F e e  s u g g e s t s  t h a t  i n  f u t u r e  s t u d i e s  t h e  ty p e s  o f  a m p l i f y in g  
m a t e r i a l s  be m a n ip u la te d  to  p r o v id e  a  t e s t  o f  t h e  e f f e c t s  t h a t  such  
f u n c t i o n s  as  c o m p ar iso n  and r e s t a t e m e n t  h av e  on co m p reh en s io n  and 
r e t e n t i o n . 1^ 0 The p r e s e n t  s tu d y  w i l l  p r e s e n t  t h e  r e s u l t s  o f  an 
a t t e m p t  t o  do t h i s .
149Ibid., pp. 131-45.




• -  P r i o r  t o  t h e  i n c e p t i o n  o f  t h e  p r e s e n t  s t u d y ,  Dr. G eorge  Gunn 
o f  t h e  D epartm en t o f  S peech  a t  L o u i s i a n a  S t a t e  U n i v e r s i t y  p o s i t e d  an 
i d e a  o f  t h e  r e l a t i o n s h i p  o f  s p e c i f i c  t o  g e n e r a l  i n f o r m a t io n  i n  a 
m essage .  He c a l l e d  t h i s  c o n c e p t  i n f o r m a t i o n  d e n s i t y . He f e l t  t h a t  
f u r t h e r  w ork w i t h  t h i s  i d e a  c o u ld  l e a d  t o  t h e  d ev e lo p m en t o f  a  
v a l u a b l e  method f o r  c o n v ey in g  maximum i n f o r m a t io n  w i t h  a m in im al 
te m p o ra l  e x p e n d i t u r e .
He made a  p r e l i m i n a r y  i n v e s t i g a t i o n  o f  t h e  r e l e v a n t  l i t e r ­
a t u r e  w h ich  r e v e a l e d  t h a t  t h e  c o n c e p t  o f  i n f o r m a t io n  d e n s i t y  i s  n o t  
new. W hile  t h i s  c h a r a c t e r i s t i c  o f  m essages  had b een  th e  s u b j e c t  o f  
p r e v io u s  a t t e m p t s  a t  m easu rem en t ,  t h e s e  e f f o r t s  had  been  c o n c e rn e d  
m a in ly  w i t h  t h e  amount o f  i n f o r m a t io n  conveyed  by  lo w e r  o r d e r  symbols 
su c h  as  s p a c e s ,  l e t t e r s ,  phonem es, morphemes, and w o rd s .
Gunn f o r m u la te d  th e  c o n c e p t  o f  i n f o r m a t i o n  d e n s i t y  a s  t h e  
r a t i o  o f  s t a t e m e n t s  o f  s p e c i f i c  t o  s t a t e m e n t s  o f  g e n e r a l  and r e ­
i t e r a t e d  in f o r m a t i o n .  He a s s e r t e d  h y p o t h e t i c a l l y  t h a t  t h e  r e s u l t i n g  
e x p r e s s i o n ,  ID = S/G , c o u ld  p r o v id e  a means f o r  a r r i v i n g  a t  a  
q u a n t i t a t i v e  e s t i m a t e  o f  t h e  r e l a t i v e  o r d e r  o f  d i f f i c u l t y  o f  i n ­
f o r m a t iv e  m a t e r i a l .
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Gunn’s e a r l i e r  p r o p o s a l s  as  s t a t e d  im m e d ia te ly  above w ere  t h e  
p r o t o t y p e s  o f  t h e  two s u b s t a n t i v e  h y p o th e s e s  o f f e r e d  i n  t h e  o p en in g  
p a r a g r a p h s  o f  t h i s  s tu d y :
1 . C e r t a i n  s t a t e m e n t s  ( te rm e d  n u c l e a r  s t a t e m e n t s )  i n  an  i n f o r m a t i v e  
m essage c a r r y  t h e  " b u rd e n ” o f  th e  i n f o r m a t i o n  w h i le  o t h e r  
s t a t e m e n t s  i n  t h e  m essage s e r v e  a  s u p p o r t i n g  r o l e  ( e x p l i c i t l y ,  
p r e p a r a t i o n ,  s p e c i f i c a t i o n ,  and r e i n f o r c e m e n t ) .
2. The r a t i o  o f  n u c l e a r  s t a t e m e n t s  t o  s u p p o r t i n g  s t a t e m e n t s  i s  an 
in d e x  o f  th e  d e n s i t y  o f  s e m a n t ic  i n f o r m a t i o n  i n  a m essage .
A lth o u g h  t h e  c o n c e p t  o f  i n f o r m a t io n  d e n s i t y ,  t h e  p r o p o s a l s ,  
t h e  d e f i n i t i o n s ,  and t h e  fo rm u la  c o n c e iv e d  by  Gunn h av e  b e e n  s u b j e c t e d  
to  e x h a u s t i v e  e v a l u a t i o n  and f r e q u e n t  m o d i f i c a t i o n ,  t h e  b a s i c  i d e a  
re m a in s  e s s e n t i a l l y  t h e  same a s  t h a t  d e s c r i b e d  above .
Developm ent o f  t h e  C oncep t 
The h y p o th e s e s  r e s u l t i n g  from  G u n n 's  i n q u i r y  i n d i c a t e d  t h a t  
t h e  c o n c e p t  o f  i n f o r m a t io n  d e n s i t y  m ig h t  be  u s e d  t o  d e v e lo p  a method 
o f  c o n t e n t  a n a l y s i s  t h a t  w ou ld  be w e l l  s u i t e d  t o  t e x t u a l  m a t e r i a l s .
The b a s i c  com ponents  o f  a s y s te m  o f  a n a l y s i s  f o r  t h e  d e n s i t y  o f  
s e m a n t ic  i n f o r m a t i o n  i n  a m essage a r e :
1 . a  w e l l - d e f i n e d  s e t  o f  c a t e g o r i e s  w h ich  a r e
a .  m u tu a l ly  e x c l u s i v e  and
b .  s u f f i c i e n t  t o  a c c o u n t  f o r  a l l  o f  t h e  s t a t e m e n t s  i n  a  m essage 
t h a t  i n f l u e n c e  com p reh en s io n  and r e t e n t i o n  on t h e  p a r t  o f  t h e  
r e c i p i e n t s ;
2 . a  w e l l - d e f i n e d  u n i t  o f  m easure  f o r  d e m a rc a t in g  s t a t e m e n t s  i n  a 
m essage i n t o  segm en ts  c a p a b le  o f  b e a r i n g  t h e  s e m a n t ic  f u n c t i o n s  
d e f i n e d  by  th e  s e t  o f  c a t e g o r i e s ;  and
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3. a  fo rm u la  f o r  c o n v e r t in g  c o u n ts  o f  t h e  c a t e g o r i z e d  u n i t s  o f  
m easure  i n t o  an in d e x  o f  d e n s i t y  o f  s e m a n t ic  in f o r m a t io n .
Such a  sy s te m  i s  p r e s e n t e d  i n  t h i s  s tu d y .  I t  i s  c a l l e d  
m essage d e n s i t y  a n a l y s i s .
The c a t e g o r i e s  A model o f  s e m a n t ic  in f o r m a t io n  r e s t s  p r i m a r i l y  on 
i t s  c a t e g o r i e s .  The c a t e g o r i e s  p r e s e n t e d  h e r e  a r e  f u n c t i o n - t y p e s ; 
t h e y  a r e  p o s i t e d  on t h e  e x p e r im e n ta l  a s s u m p tio n  t h a t  some s t a t e m e n t s  
i n  a  m essage b e a r  t h e  e s s e n t i a l  i n f o r m a t io n  w h i l e  o t h e r  s t a t e m e n t s  
s e r v e  to  s u p p o r t  th e  e s s e n t i a l  in f o r m a t io n  i n  such  a  way as t o  e n a b le  
a r e c i p i e n t  t o  u n d e r s ta n d  and to  remember t h e  "m eaning" o f  t h e  m essage. 
T h i s  a s su m p tio n  l e d  t o  th e  p r e s e n t  sy s te m  o f  f o u r  f u n c t i o n - t y p e s .
Each o f  th e  s u b - ty p e s  w i l l  be i t a l i c i z e d  f o r  c o n v e n ie n c e .
N u c le a r  s t a t e m e n t s . - - T h e s e  a r e  s t a t e m e n t s  t h a t  c o n t a in  t h e  
e s s e n t i a l  i n f o r m a t io n  i n  a  m essage . N u c le a r  s t a t e m e n t s  a r e  t h e  
p a r t s  o f  a  m essage w h ich  s h o u ld  be b ro u g h t  t o  t h e  f o r e  as  s a l i e n t  
p o i n t s .  A b a r e  s e n te n c e  o u t l i n e  o f  a  p i e c e  o f  m a t e r i a l  would 
c o n s i s t  o f  n o th in g  b u t  n u c l e a r  s t a t e m e n t s .  F o r  th e  p u rp o se  o f  t h i s  
s t u d y ,  i t  i s  assumed t h a t  i f  t h e  r e c i p i e n t  o f  a m essage cou ld  
a s s i m i l a t e  t h e  n u c l e a r  s t a t e m e n t s  i n t o  h i s  t h i n k i n g ,  h e  w ould  be 
a b l e  t o  c a l l  t h e  meaning o f  t h e  m essage t o  mind a t  w i l l  and t o  
r e p l i c a t e  t h e  e s s e n t i a l  i n f o r m a t io n  a c c u r a t e l y .
P r e p a r a t o r y  s t a t e m e n t s . —T hese  s t a t e m e n t s  c o n d i t i o n  a 
r e c i p i e n t  f o r  t h e  n u c l e a r  c l a u s e s .  T here  a r e  t r a n s i t i o n a l  s t a t e ­
m ents  w hich  t e l l  th e  r e c i p i e n t  w hat he i s  ab o u t  t o  e n c o u n te r  o r  
p o i n t  o u t  a  c o n n e c t io n  be tw een  w hat h as  a l r e a d y  been  s a i d  and w hat
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i s  a b o u t  t o  be s a i d .  The a f f e c t i v e  s t a t e m e n t s  e l i c i t  a  f ram e o f  mind 
on th e  p a r t  o f  a r e a d e r  o r  l i s t e n e r  th ro u g h  th e  u se  o f :  (1 )  r h e t o r i c a l  
q u e s t i o n s ;  (2 )  im p e r a t i v e  c o n s t r u c t i o n s ;  (3 )  e m o tiv e  s t a t e m e n t s  
d i r e c t l y  e x p r e s s i n g  t h e  a t t i t u d e s  o f  a s p e a k e r  o r  w r i t e r .
S p e c i f y i n g  s t a t e m e n t s . — T hese  s t a t e m e n t s  a r e  made up o f  
e x p l i c i t  i n f o r m a t i o n  w h ich  i s  s u p p le m e n ta l  t o  th e  e s s e n t i a l  i n f o r ­
m a t io n  o f  t h e  n u c l e a r  s t a t e m e n t s .  The augment a t  iv e  s t a t e m e n t s  
c o n s i s t  o f  s p e c i f i c ,  f a c t u a l  d e t a i l s .  They expand and e x p l a i n  
n u c l e a r  c l a u s e s  w i t h o u t  b e in g  e s s e n t i a l  t o  t h e  m essage .  Im p le ­
ment a l  s t a t e m e n t s  c o n s i s t  o f  h y p o t h e t i c a l  and f a c t u a l  i n s t a n c e s .
T hese  a r e  c i t a t i o n s  o f  s p e c i f i c  e v e n t s  and s i t u a t i o n s .
R e i n f o r c in g  s t a t e m e n t s . - - T h e s e  s t a t e m e n t s  s t r e n g t h e n  th e  
im p r e s s i o n  o f  t h e  n u c l e a r  c l a u s e s  and make them  m em orable . Re­
s t a t e m e n t s  a r e  e i t h e r  s im p le  r e p e t i t i o n s  o r  r e i t e r a t i o n s  i n  s l i g h t l y  
d i f f e r e n t  s t r u c t u r a l  fo rm . C om parisons  p o i n t  o u t  t h e  d i f f e r e n c e s  
and s i m i l a r i t i e s  b e tw ee n  w h a t a  r e c i p i e n t  a l r e a d y  u n d e r s t a n d s  and 
w hat he  i s  t r y i n g  t o  u n d e r s t a n d .  C om parisons  a r e  made up o f  f i g u r e s
o f  sp e e c h  w h ich  c o n s t i t u t e  form s o f  l i t e r a l  o r  f i g u r a t i v e  l i k e n e s s :
a n a l o g i e s ,  m e ta p h o rs ,  s i m i l e s ,  and th e  l i k e .
Examples.— Examples of the clause function-types in both list 
and paragraph form are shown below:
Clause Type Sample Clause
N u c le a r  E n t ro p y  i s  a p o s i t i v e  m easure o f
disorder.
Specifying-augmentative Disorder is found wherever work is
p e r fo rm e d .
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S p e c i fy in g - im p le m e n ts ! F r i c t i o n  i n  y o u r  a u to m o b i le  e n g in e  
i s  a fo rm  o f  e n t ro p y .
R e i n f o r c i n g - r e s t a t e m e n t The p o s i t i v e  m easure  o f  d i s o r d e r  i s  
c a l l e d  e n t ro p y .
R e in f o rc in g - c o m p a r i s o n E n tro p y  i s  l i k e  t h e  g r e m l in  i n  a i r ­
p la n e  e n g i n e s .
P r e p a r a t o r y - t r a n s i t i o n a l T h ere  a r e  many p o s s i b l e  ex am p les .
P r e p a r a t o r y - a f f e c t i v e I s  i t  h a r d  t o  t h i n k  o f  d i s o r g a n i ­
z a t i o n  as  an  a c t i v e  fo r c e ?
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la t io n .  ( t r a n s i ­
t i o n a l )  The two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  i n v o l v e  ad d in g  
new b e lo n g in g s  and making room f o r  them . ( a u g m e n ta t iv e )  The 
a c q u i s i t i o n  o f  a  new c o l o r  TV s e t  s e n d s  t h e  o l d  b la c k  and w h i t e  s e t
u p s t a i r s  t o  t h e  c h i l d r e n ' s  room, ( im p le m e n ta l )  T h is  l e a d s  us t o  a
c l o s e r  lo o k  a t  t h e  p ro b lem . ( t r a n s i t i o n a l )  Changes i n  a c c u m u la t io n  
a r e  b r o u g h t  a b o u t  by a c q u i s i t i o n  and d i s p o s a l .  ( r e s t a t e m e n t )  T hese  
two f a c t o r s  a r e  l i k e  two d i f f e r e n t  r o a d s  l e a d i n g  to  t h e  same d e s t i ­
n a t i o n .  ( c o m p a r iso n )  The v e r y  word " a c c u m u la t io n "  s u g g e s t s  c o n s t a n t  
c h an g e .  ( a u g m e n ta t iv e )  F o r  i n s t a n c e ,  a new c a r  means a c q u i r i n g  th e  
l a t e  model and d i s p o s i n g  o f  t h e  o ld  m ode l.  ( im p le m e n ta l )  Runaway 
a c q u i s i t i o n  b u i l d s  a  d a n g e ro u s  mementum. ( a f f e c t i v e )  A c q u i s i t i o n  
and d i s p o s a l  a r e  r e l a t e d  t o  a c c u m u la t io n  i n  t h e  same way as  s c r a t c h i n g  
and i t c h i n g  t o  p o i s o n  iv y .  ( c o m p a r iso n )
A r a t i o n a l e  f o r  t h e  c a t e g o r i e s  T h e re  a r e  no e x p l i c i t  o r  t a c i t
s c i e n t i f i c  b a se s  f o r  t h e  c a t e g o r i e s  d e f in e d  above .  M essage d e n s i t y  
a n a l y s i s  i s  an a r t  t o  be p r a c t i c e d  by  e x p e r i e n c e d  t e a c h e r s  and m a tu re  
s t u d e n t s  who a r e  k n o w le d g e a b le  a b o u t  t h e  t e x t u a l  m a t e r i a l s  t h e y  in t e n d  
t o  a n a l y z e .  Only a  p e r s o n  who can  p i c k  o u t  t h e  s t a t e m e n t s  o f  e s s e n t i a l  
i n f o r m a t i o n  w i th  c o n f id e n c e  and a c c u r a c y  c a n  p e r fo rm  m essage d e n s i t y
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a n a l y s i s .  Once t h e  s t a t e m e n t s  i n  an i n f o r m a t i v e  p a s s a g e  a r e  c a t e ­
g o r i z e d  by  su c h  an  a n a l y s t ,  t h e  r e s u l t s  c a n  be  s u b s t i t u t e d  i n t o  t h e  
m essage d e n s i t y  fo rm u la .
Some q u e s t i o n s  w h ich  c o u ld  be  r a i s e d  a t  t h i s  p o i n t  a r e :
1. Are t h e r e  o t h e r  s e t s  o f  c a t e g o r i e s  w h ich  m ig h t  a l s o  s e r v e  f o r  t h i s  
ty p e  o f  a n a l y s i s ?
2. Are t h e  c a t e g o r i e s  o f f e r e d  h e r e  m u t u a l l y  e x c l u s i v e ?
3 . Can a  p e r s o n  a c t u a l l y  p l a c e  a l l  o f  t h e  s t a t e m e n t s  i n  any p a s s a g e  
o f  i n f o r m a t i v e  m a t e r i a l  i n t o  one o f  t h e  f o u r  f u n c t i o n - t y p e s  
g iv e n  above?
T hese  q u e s t i o n s  w i l l  be answ ered  i n  l a t e r  c h a p t e r s .
The u n i t  o f  m easu re  Symbol m e a su re s ,  s u c h  as phoneme and word c o u n t s ,  
do n o t  s u f f i c e  i n  m essage d e n s i t y  a n a l y s i s  as  i n d i c a t o r s  o f  s e m a n t ic  
i n f o r m a t i o n .  The b a s i c  u n i t  o f  m easu re  m ust be l a r g e  enough t o  b e a r  
one o f  t h e  f o u r  s e m a n t ic  f u n c t i o n s  l i s t e d  above . The a n a l y s t  must be 
a b l e  t o  a s s i g n  e a c h  u n i t  i n  an  i n f o r m a t i v e  s e l e c t i o n  to  o n ly  one o f  th e  
f o u r  f u n c t i o n - t y p e s . T h is  means t h a t  t h e  b a s i c  u n i t  o f  m easure  must 
be  a p r im a r y  o r  s im p le  s t r u c t u r e .  The u n i t  w h ich  m eets  t h e s e  demands 
and w h ich  i s  u se d  as t h e  b a s i c  u n i t  i n  m essage  d e n s i t y  a n a l y s i s  i s  th e  
c l a u s e .
A s im p le  E n g l i s h  s e n t e n c e  c o n s i s t s  o f  one c l a u s e .  A l l  l a r g e r  
and more i n t r i c a t e  s e n t e n c e s  can  be r e s o l v e d  i n t o  c l a u s e s .  Compound 
noun and v e r b  p h r a s e s ,  compound and com plex  s e n t e n c e s ,  p a s s i v e s ,  
q u e s t i o n s ,  and a l l  o t h e r  v a r i e t i e s  o f  E n g l i s h  s t a t e m e n t s  a r e  d e r iv e d  
from  a s m a l l  number o f  c l a u s e  s t r u c t u r a l  t y p e s .
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D em arc a t io n  o f  c l a u s e s . - - T h e  p ro c e d u r e  fo l lo w e d  i n  m essage 
d e n s i t y  a n a l y s i s  i n v o l v e s  two s t e p s .  F i r s t ,  t h e  a n a l y s t  d e m a rc a te s  
( e s t a b l i s h e s  t h e  b o u n d a r ie s  o f )  t h e  i n d i v i d u a l  c l a u s e s  w i t h i n  t h e  
m essage .  Then he i d e n t i f i e s  eac h  c l a u s e  a c c o r d in g  t o  t h e  f u n c t i o n  
w h ich  i t  s e r v e s .  The f o l lo w in g  g u i d e l i n e s  a r e  b a s i c  t o  t h e  dem ar­
c a t i o n  o f  c l a u s e s :
1. F o r  t h e  p u rp o s e  o f  t h i s  a n a l y s i s ,  i t  i s  assumed t h a t  e v e ry  
c l a u s e  has  e i t h e r  a  noun p h r a s e  and  a  v e r b  p h r a s e ,  o r
2 . a  c o n v e n t io n a l  r e p r e s e n t a t i o n  o f  a  noun p h r a s e  and v e r b  p h r a s e .
M ost c l a u s e s  e n c o u n te r e d  i n  i n f o r m a t i v e  d i s c o u r s e  c o n s i s t  o f  
one noun p h r a s e  and one v e r b  p h r a s e .  T here  a r e  f r e q u e n t  i n s t a n c e s ,  
h o w ev er ,  w here  e i t h e r  th e  noun  p h r a s e  o r  t h e  v e r b  p h r a s e  may be  o m i t t e d  
th r o u g h  a  s t y l i s t i c  c o n v e n t io n .  Common o c c u r r e n c e s  o f  t h e s e  con ­
v e n t i o n s  i n c l u d e :
1 . The i m p e r a t i v e  c o n s t r u c t i o n ,  w here  t h e  noun p h r a s e  i s  " u n d e r ­
s to o d " :  "Come b a c k !"  " D o n ' t  m e n t io n  i t . "
2 . E x c la m a t io n s ,  w here  e i t h e r  t h e  noun  p h r a s e ,  v e r b  p h r a s e ,  o r  
b o th  may be " u n d e r s to o d " :  " J o h n ! "  "H ey !"  "No?" " S t o p ! "
3 .  H ea d in g s ,  w here  t h e  c o n s t r u c t i o n  i s  f r a g m e n ta ry :  " The 
E p ic  Poem."
The t r u n c a t e d  c l a u s e s  d e s c r i b e d  i n  t h e  f i r s t  two i n s t a n c e s  above  a r e  
much more common i n  b e l l e t r i s t i c  and s u a s o r y  w orks  th a n  i n  i n f o r ­
m a t iv e  d i s c o u r s e .  I n  m essage d e n s i t y  a n a l y s i s ,  c o n v e n t i o n a l l y  
t r u n c a t e d  s t a t e m e n t s  a r e  c o u n te d  as  c l a u s e s  when th e y  o c c u r .
A f u r t h e r  d i s c u s s i o n  o f  f a c t o r s  e n c o u n te r e d  i n  t h e  d e m a rc a t io n  
o f  c l a u s e s  i s  p r o v id e d ,  w i t h  ex am p les ,  i n  th e  f o l lo w in g  s e c t i o n .
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S im p le  s e n t e n c e s . — As s t a t e d  a b o v e ,  a  s im p le  s e n t e n c e  n o rm a l ly  
c o n s i s t s  o f  a  noun p h r a s e  and a  v e rb  p h r a s e .  E i t h e r  o f  t h e s e  p h r a s e s  
may be compound, and th e y  may be q u a l i f i e d  w i th  a d j e c t i v e  and ad v e rb  
p h r a s e s .  I f ,  how ever ,  a m o d ify in g  e le m e n t  c o n t a i n s  a  noun p h r a s e  and 
v e r b  p h r a s e  o f  i t s  own, th e  s e n t e n c e  i n  q u e s t i o n  c o n s i s t s  o f  more th a n  
one c l a u s e .  S im ple  s e n t e n c e s ,  t h e n ,  a r e  d e m a rc a te d  as  one c l a u s e  f o r  
t h e  p u rp o s e  o f  m essage d e n s i t y  a n a l y s i s .
E xam ples: "The moon r e f l e c t s  s u n l i g h t . "  ( s im p le  noun and
v e r b  p h r a s e s )
"The moon and t h e  e a r t h  r e f l e c t  s u n l i g h t , "  (com­
pound noun p h r a s e )
"The moon a b s o rb s  and r e f l e c t s  s u n l i g h t . "  (com­
pound v e r b  p h r a s e )
Each one o f  t h e s e  exam ples  i s  one c l a u s e .
Compound s e n t e n c e s . - -A  compound s e n te n c e  c o n t a i n s  two o r  more 
c l a u s e s .  The c l a u s e s  may b e  o f  two o r  more f u n c t i o n - t y p e s  as  w e l l .
Exam ple: "The e a r t h  a b s o rb s  s u n l i g h t ,  and t h e  moon r e f l e c t s
s u n l i g h t . "  (compound s e n t e n c e ,  two c l a u s e s )
Complex s e n t e n c e s . - -A  com plex s e n te n c e  c o n t a i n s  two o r  more 
c l a u s e s  o f  w h ich  one o r  more o f  th e  c l a u s e s  m od ify  t h e  p r i n c i p l e  
c l a u s e .
Exam ple: "The moon i s  a m i r r o r  w h ich  r e f l e c t s  s u n l i g h t . "
(com plex s e n t e n c e ,  t h e  seco n d  c l a u s e  m o d i f ie s  
m i r r o r )
I n  eac h  o f  t h e  exam ples  g iv e n  above , t h e  a n a l y s t  d e m a rc a te s  two 
c l a u s e s  f o r  i d e n t i f i c a t i o n  i n t o  c l a u s e  f u n c t i o n - t y p e s .
C o n jo in in g  and em bedd ing . - - T h e  exam ples  o f  compound p h r a s e s  
and c l a u s e s  g iv e n  so  f a r  a r e  s im p ly  j o i n e d  l i k e  b ead s  on a s t r i n g .
T h is  p r o c e s s  i s  c a l l e d  c o n j o i n i n g .  I n  many c a s e s ,  p h r a s e s  and c l a u s e s  
a r e  i n s e r t e d  i n t o  o t h e r  p h r a s e s  and c l a u s e s .  T h i s  i s  c a l l e d  em bedding.
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I n  t h e  exam ples be low , c o n jo in e d  e le m e n ts  w i l l  be u n d e r s c o r e d  w i t h
an i n t e r r u p t e d  l i n e  and embedded e le m e n ts  w i t h  a  s o l i d  l i n e .
Exam ples: "The moon r e f l e c t s  s u n l i g h t  p a s s i v e l y  and w ith _
ji  j ^ a l e ^ c a s t y 1 ( c o n jo in e d  p h r a s e ,  a d v e rb ,  one 
c l a u s e )
"The f a c t  t h a t  t h e  moon r e f l e c t s  s u n l i g h t  a f f e c t s  
human b e h a v i o r . "  (embedded c l a u s e ,  a d j e c t i v e ,  
two c l a u s e s )
"B o th  t h e  e a r t h  and t h e  moon h a n g in g  i n  t h e  v o id  
o f  sp a c e  r e f l e c t  and a b s o rb  th e  l i g h t  .o f t h e  su n ,  
w h i l e  t h e  su n ,  w h ich  i s  b u r n in g  i t s e l f  o u t , r u s h e s
th r o u g h  th e  u n i v e r s e .  (one c o n jo in e d  c l a u s e ,  t h e
seco n d  c l a u s e  c o n t a in s  an embedded c l a u s e ,  t h e  
w ho le  s t a t e m e n t  c o n s i s t s  o f  t h r e e  c l a u s e s )
A r a t i o n a l e  f o r  t h e  c l a u s e  as  t h e  b a s i c  u n i t  T h is  s y s te m  o f  c l a u s e  
d e m a rc a t io n  may seem i n e q u i t a b l e  i n  some a p p l i c a t i o n s  t o  i n d i v i d u a l  
s e n t e n c e s .  F o r  i n s t a n c e ,  t h e  s t a t e m e n t ,  "On t h e  f i r s t  day  o f  eac h  
l u n a r  c y c l e ,  c e r t a i n  members o f  t h e  t r i b e  w ere  s e e n  to  c a r r y  on a 
r i t e  d a t i n g  b ack  s e v e r a l  c e n t u r i e s  b e f o r e  t h e  d i s c o v e r y  o f  A m eric a ,"  
w i l l  b e  d e m a rc a te d  as  o n ly  one c l a u s e .  I n  c o n t r a d i s t i n c t i o n ,  t h e  
s t a t e m e n t  "The man who s t a y e d  b e h in d  f e l t  l e f t  o u t , "  i s  d em arca te d  as 
two c l a u s e s .  I t  a p p e a rs  o b v io u s  t h a t  t h e  f i r s t  exam ple c o n t a i n s  much 
more i n f o r m a t i o n  th a n  th e  se c o n d .  However, t h e  s y s te m  o f  d e m a rc a t io n  
h e r e  h a s  two a d v a n ta g e s :
1. The m essage d e n s i t y  m easure  i s  b a se d  on r e l a t i v e l y  l a r g e  numbers 
o f  c l a u s e s .  A few seem ing a n o m a lie s  w i l l  n o t  u p s e t  t h e  a c c u ra c y  
o f  t h e  o v e r a l l  m e asu re .  The i n v e s t i g a t o r  h a s  a p p l i e d  t h i s  p r o ­
c e d u re  t o  numerous sam ple  p a s s a g e s  and h a s  found  t h a t  c l a u s e s  
"h eav y "  i n  p u t a t i v e  i n f o r m a t i o n  c o n t e n t  a r e  b a la n c e d  i n  t h e  long  
r u n  by  th o s e  w i th  " l i g h t "  c o n t e n t .  The s t r i c t  c l a u s e  co u n t
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a d v o c a te d  h e r e  w i l l  y i e l d  a  f a i r  a c c o u n t in g  o f  t h e  u n i t s  o f  
d e n s i t y  m easu re  i n  a  r e p r e s e n t a t i v e  sam p le  o f  i n f o r m a t i v e  
p a s s a g e s .
2. S e n te n c e s  s u c h  as t h e  one g iv e n  i n  th e  f i r s t  exam ple above c o u ld
be  s e p a r a t e d  i n t o  a main c l a u s e  and a s e t  o f  l i n k e d  m o d ify in g
p h r a s e s .  However, t h a t  p r o c e d u r e  w ould  h av e  t h e  e f f e c t  o f
making a sam ple  o f  m a t e r i a l  seem l e s s  d en se  t h a n  i t  r e a l l y  i s .
D iv id in g  a c o m p l ic a te d  c l a u s e  i n t o ,  l e t  us  s a y ,  a n u c l e a r  and
a s p e c i f y i n g  u n i t  w ould  p l a c e  one u n i t  i n  t h e  n u m e ra to r  and one
u n i t  i n  t h e  d e n o m in a to r  o f  t h e  m essage d e n s i t y  fo rm u la :  MD =
____________®__________________  I n  o t h e r  w o rd s ,  c o u n t in g  a c o m p li-
N +  k i ( P )  +  k 2 (S )  + k3(R )
c a t e d  c l a u s e  as  two u n i t s  w i l l  u s u a l l y  r e d u c e  r a t h e r  th a n  
i n c r e a s e  i t s  b e a r i n g  on th e  m essage d e n s i t y .
The P r e l i m i n a r y  I n q u i r i e s  
The f i r s t  d e c i s i o n  made to w ard  t h e  d e s ig n  o f  an e x p e r im e n ta l  
t e s t  o f  t h e  c o n c e p t  o f  m essage  d e n s i t y  was t o  c r e a t e  a  s e t  o f  c l a u s e  
f u n c t i o n - t y p e s  p a t t e r n e d  a f t e r  th e  d e f i n i t i o n s  g iv e n  above . I t  seemed 
a d v i s a b l e  t o  a v o id  th e  p o t e n t i a l  p ro b le m  o f  s u b j e c t s  p o s s e s s i n g  d i f f e r ­
e n t  am ounts o f  p r i o r  know ledge o f  s u b j e c t  m a t t e r  i n  s t a n d a r d  t e x t u a l  
m a t e r i a l s .  The i n v e s t i g a t o r  c r e a t e d  a  s e t  o f  te rm s  and p o s t u l a t e s  
f o r  t h e  p s e u d o s c ie n c e  o f  a c c u m u l y t i c s . T h is  s y n t h e t i c  m a t e r i a l  was 
u sed  t o  compose a  s e t  o f  n u c l e a r  c l a u s e s .  Then a co m p le te  s e t  o f  
s u p p o r t in g  c l a u s e s  was w r i t t e n  f o r  ea c h  n u c l e a r  c l a u s e .  T hese  s e t s  
o f  c l a u s e s  p ro v id e d  t h e  i n v e s t i g a t o r  w i t h  a  f i l e  o f  m a t e r i a l s  t h a t  
c o u ld  be  s y s t e m a t i c a l l y  m a n ip u la te d  t o  c r e a t e  p a r a g r a p h s  o r  w hole  
a r t i c l e s  i n  w h ich  th e  r a t i o  o f  n u c l e a r  t o  s u p p o r t i n g  s t a t e m e n t s  was 
t i g h t l y  c o n t r o l l e d .
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T hese  s e t s  o f  c l a u s e s  can  be u sed  t o  c r e a t e  a r t i c l e s  on th e  
s u b j e c t  o f  a c c u m u ly t i c s  w h ich  v a r y  o v e r  a  w id e  r a n g e  i n  b o th  d e n s i t y  
r a t i o  and e x a c t  p r o p o r t i o n s  o f  p r e p a r a t o r y ,  s p e c i f y i n g ,  and r e i n f o r c i n g  
c l a u s e s .  T h is  f l e x i b i l i t y  i s  t h e  b a s i s  f o r  t h e  power o f  th e  e x p e r i ­
m e n ta l  p r o c e d u r e  u sed  i n  t h i s  s t u d y  to  t e s t  t h e  s u b s t a n t i v e  h y p o th e s e s .
The f i r s t  p i l o t  s tu d y  E qu ipped  w i t h  a  t e n t a t i v e  s t a t e m e n t  o f  th e  
b a s i c  c o n c e p t ,  a  s e t  o f  h y p o th e s e s  t o  be t e s t e d ,  a  s e t  o f  c a t e g o r i e s  
f o r  t h e  f u n c t i o n - t y p e s ,  an  e x p e r im e n ta l  f o rm u la ,  and a r u d im e n ta r y  s e t  
o f  t e s t  c l a u s e s ,  t h e  i n v e s t i g a t o r  p r e p a r e d  a  t e s t  f o r  a  p i l o t  s tu d y .
The t e s t  m a t e r i a l s . — The t e s t  c l a u s e s  w ere  u se d  t o  w r i t e  t e n  
d i f f e r e n t  v e r s i o n s  o f  a  p a p e r  on a c c u m u l y t i c s . Each  v e r s i o n  c o n ta in e d  
a d i f f e r e n t  c o m b in a t io n  o f  d e n s i t y  r a t i o  and f u n c t i o n - t y p e  r a t i o .  The 
c o m p o s i t io n  scheme o f  t h e  a r t i c l e s  i s  more e a s i l y  g r a s p e d  i f  t h e  
a r t i c l e s  a r e  t h o u g h t  o f  as  b e in g  g rouped  a c c o r d in g  t o  b o th  d e n s i t y  
r a t i o  and f u n c t i o n - t y p e  r a t i o .
D e n s i ty  r a t i o  was v a r i e d  i n  t h e  a r t i c l e s  by  d i f f e r e n t  p r o p o r ­
t i o n s  o f  n u c l e a r  c l a u s e s  t o  s u p p o r t in g  c l a u s e s .  The f i r s t  a r t i c l e  
c o n t a in e d  1 n u c l e a r  c l a u s e  t o  e v e ry  3 s u p p o r t i n g  c l a u s e s  ( 1 / 3 ) .  The 
n e x t  3 a r t i c l e s  c o n t a in e d  1 n u c l e a r  c l a u s e  t o  e v e ry  5 s u p p o r t i n g  
c l a u s e s  f o r  a  d e n s i t y  r a t i o  o f  1 /5 .  The n e x t  3 a r t i c l e s  c o n ta in e d  a 
d e n s i t y  r a t i o  o f  1 / 7 ,  and t h e  l a s t  t h r e e  a r t i c l e s  c o n t a in e d  a  d e n s i t y  
r a t i o  o f  1 /9 .
The f u n c t i o n - t y p e  r a t i o  was v a r i e d  i n  t h e  a r t i c l e s  by d i f f e r e n t  
p r o p o r t i o n s  o f  p r e p a r a t o r y ,  r e i n f o r c i n g ,  and s p e c i f y i n g  c l a u s e s  w h i le  
t h e  number o f  n u c l e a r  c l a u s e s  rem a in ed  c o n s t a n t .  T h e re  was o n ly  1 
a r t i c l e  a t  t h e  1 /3  d e n s i t y  r a t i o .  I t  was t h e  most d e n s e  a r t i c l e  used
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i n  t h e  p i l o t  t e s t .  T h is  a r t i c l e  s e r v e d  as a  c o n t r o l ;  i t  c o n t a in e d  
e q u a l  p r o p o r t i o n s  o f  a l l  4 c l a u s e  f u n c t i o n - t y p e s .
W i th in  each  o f  t h e  3 re m a in in g  d e n s i t y  r a t i o  g ro u p s ,  t h e  
p r o p o r t i o n s  o f  s u p p o r t in g  c l a u s e  f u n c t i o n - t y p e s  w ere  v a r i e d  s y s t e m a t i ­
c a l l y .  I n  t h e  1 / 5 ,  1 / 7 ,  and 1 /9  d e n s i t y  r a t i o  g r o u p s ,  1 a r t i c l e  i n  
each  g roup  was low i n  p r e p a r a t o r y  c l a u s e s ;  1 a r t i c l e  was low i n  r e ­
i n f o r c i n g  c l a u s e s ;  and 1 a r t i c l e  was low i n  s p e c i f y i n g  c l a u s e s .  
S p e c i f i c a l l y ,  t h e  d e n s i t y  r a t i o s  and t h e  f u n c t i o n - t y p e  r a t i o s  w ere  
d i s t r i b u t e d  i n  t h i s  m anner: (1 )  a r t i c l e s  I I  ( 1 / 5 ) ,  V ( 1 / 7 ) ,  and
V I I I  ( 1 /9 )  w ere  low i n  p r e p a r a t o r y  c l a u s e s ;  (2) a r t i c l e s  I I I  ( 1 / 5 ) ,
VI ( 1 / 7 ) ,  and IX ( 1 /9 )  had  a s m a l l  number o f  r e i n f o r c i n g  c l a u s e s ;  
and (3 )  a r t i c l e s  IV ( 1 / 5 ) ,  V II ( 1 / 7 ) ,  and X ( 1 /9 )  w e re  low i n  
s p e c i f y i n g  c l a u s e s .  T a b le  2 d i s p l a y s  t h i s  c o m p o s i t io n  scheme, (b e lo w ) .
The d e n s i t y  r a t i o  and f u n c t i o n - t y p e  r a t i o  scheme d e s c r i b e d  
above p ro v id e d  10 a r t i c l e s  f o r  t h e  p i l o t  t e s t .  T h is  method o f  com­
p o s i t i o n  e n a b le d  t h e  i n v e s t i g a t o r  t o  g roup  t h e  raw t e s t  s c o r e s  f o r  
t h e  e f f e c t s  o f  d e n s i t y  r a t i o  (u n d e r  a l l  f u n c t i o n - t y p e  r a t i o s )  and t h e  
e f f e c t s  o f  f u n c t i o n - t y p e  r a t i o  (u n d e r  a l l  d e n s i t y  r a t i o s ) .
Subjects.— All of the students who took part in the experi­
mental tests described in this study were enrolled in the Junior 
Division at Louisiana State University:
A l l  f re sh m en  a t  L o u i s i a n a  S t a t e  U n i v e r s i t y  ( i n c l u d i n g  t r a n s f e r  
s t u d e n t s  w i t h  few er th a n  30 s e m e s t e r  h o u r s  o f  c o l l e g e  c r e d i t )  
e n r o l l  i n  t h e  J u n i o r  D i v i s i o n ,  w hich  c o n c e rn s  i t s e l f  p r i m a r i l y  
w i t h  t h e  p rob lem s o f  f i r s t - y e a r  s t u d e n t s — t h e i r  c o u r s e s  o f  
s t u d y  and t h e i r  g u id a n c e  d u r in g  th e  p e r i o d  o f  t r a n s i t i o n  from  
h i g h  s c h o o l  t o  c o l l e g e . 1
■^-Louisiana, The B u l l e t i n — L o u i s i a n a  S t a t e  U n i v e r s i t y , ed .  by 
L in d a  L. McQueen (B aton  Rouge: L o u i s i a n a  S t a t e  U n i v e r s i t y  O f f i c e  o f
P u b l i c a t i o n s ,  1 9 6 8 -6 9 ) ,  p .  46.
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TABLE 2
COMPOSITION OF THE TEN ARTICLES 
USED IN THE PILOT TESTS
A r t i c l e
No.
F u n c t io n - ty p e  
R a t io -  IN t o : *
D e n s i ty  ^  
R a t io  SH-R+P
I 1S:1R: IP 1 /3
I I 2S:2R:1P 1 /5
I I I 2S:1R:2P 1 /5
IV IS :2R :2P 1 /5
V 3S : 3R :IP 1 /7
VI 3S:1R:3P 1/7
V II IS :3R :3P 1 /7
V I I I 4S : 4R :IP 1 /9
IX 4S:1R:4P 1 /9
X 1S:4R:4P 1/9.
*Each f u n c t i o n - t y p e  r a t i o  group  i s  u n d e r s to o d  
n u c l e a r  c l a u s e  i n  i t s  c o m p o s i t io n  scheme.
t o  have  1
N -  n u c l e a r ,  S = s p e c i f y i n g ,  R = r e i n f o r c i n g ,  and P = p r e p a r a t o r y
The t o t a l  e n r o l lm e n t  i n  t h e  J u n i o r  D iv i s io n  f o r  th e  te rm  1967-68 was 
3 ,9 2 6 .  A l l  o f  t h e  J u n i o r  D iv i s io n  s tu d e n t s  who to o k  p a r t  i n  t h e  
e x p e r im e n ta l  t e s t s  w ere  s tu d e n t s  i n  t h e  Speech F undam enta ls  c o u r s e s  
i n  t h e  D epartm ent o f  Speech .
A d m in i s t r a t i o n  o f  t h e  f i r s t  p i l o t  t e s t . —The t e s t  was ad m in i­
s t e r e d  t o  66 s t u d e n t s  d u r in g  t h e  Summer S e s s io n ,  1967. The i n v e s t i ­
g a t o r  a d m in i s t e r e d  th e  t e s t  p e r s o n a l l y  t o  i n d i v i d u a l  s e c t i o n s  o f  th e
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c o u r s e .  Each s t u d e n t  was g iv e n  one o f  t h e  t e n  a r t i c l e s  t o  r e a d  two 
t im e s  a t  h i s  own r a t e .  When eac h  s u b j e c t  had  r e a d  h i s  a r t i c l e  t w ic e ,  
he  tu r n e d  i n  t h e  m a n u s c r ip t  and was g iv e n  a q u e s t i o n n a i r e  made up o f  
m u l t i p l e  c h o ic e  and c o m p le t io n  q u e s t i o n s  t o  answ er  a t  h i s  own r a t e .  
T h is  was n o t  a t im ed  t e s t ,  and no s u b j e c t  f a i l e d  t o  c o m p le te  t h e  
e n t i r e  t e s t  w i t h i n  t h e  f i f t y  m in u te  p e r io d  a l l o t t e d  f o r  t h e  t e s t .
The r e s u l t s . — S in c e  t h e  q u e s t i o n s  on t h e  t e s t  w e re  b a s e d  o n ly  
on n u c l e a r  s t a t e m e n t s  a p p e a r in g  i n  a l l  t e n  v e r s i o n s  o f  t h e  a r t i c l e  and 
a l l  s u b j e c t s  answ ered  th e  same q u e s t i o n s ,  t h e  d i f f e r e n c e s  i n  t e s t  
s c o r e s  w e re  ta k e n  a s  t r e n d s  t o  be u s e d  i n  d e t e r m in in g  t h e  n e x t  s t e p s  
i n  t h e  s t u d y .  The t e s t  s c o r e s  r e v e a l e d  c h a r a c t e r i s t i c s  o f  t h e  t e s t i n g  
method t h a t  made p o s s i b l e  im provem ents  i n  b o th  t h e  a r t i c l e s  and i n  th e  
q u e s t i o n n a i r e .
The improvements provided a more reliable set of clauses with 
which to compose subsequent versions of the test article and a set of 
more effective test questions.
The se c o n d  p i l o t  s t u d y  The p u rp o s e  o f  th e  seco n d  p i l o t  s tu d y  was to  
p r o v id e  a  f i n a l  t r i a l  o f  t h e  e x p e r im e n ta l  m ethods and m a t e r i a l s  p r i o r  
t o  t h e  f u l l  s c a l e  m ain  e x p e r im e n t .  The second  p i l o t  s t u d y  employed 
t h e  same p ro c e d u re  f o r  a d m i n i s t r a t i o n  w i t h  a  new sam ple  from  t h e  same 
p o p u l a t i o n .  The im proved e x p e r im e n ta l  t e s t  was ta k e n  by  116 J u n i o r  
D i v i s i o n  s t u d e n t s  e n r o l l e d  i n  Speech  F u n d a m e n ta ls .
A summary o f  t h e  mean t e s t  s c o r e s  o b t a i n e d  f o r  t h e  d e n s i t y  
e f f e c t  i n  t h e  e x p e r im e n ta l  m a t e r i a l s  i s  shown i n  T a b le  3 .  The 
summary r e v e a l s  a te n d e n c y  f o r  th e  means o f  d e n s i t y  r a t i o  g roup  
s c o r e s  t o  v a r y  i n v e r s e l y  w i t h  t h e  m essage  d e n s i t y .  T h is  f i n d i n g
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gave  g e n e r a l  s u p p o r t  t o  t h e  h y p o th e s i s  t h a t  low m essage d e n s i t y  
p ro m o tes  b e t t e r  co m p reh en s io n  and r e t e n t i o n  o f  i n f o r m a t i o n  th a n  
does  h ig h  m essage d e n s i t y .
TABLE 3
SUMMARY OF THE MEM TEST SCORES 
SECOND PILOT TEST
D e n s i ty  
R a t io  N 
S+R+P
1 /3 1 /5 1 /7 1 /9
Mean
S c o re s 1 3 .5 1 4 .5 1 5 .6 1 6 .7
H ig h e s t  p o s s i b l e  s c o r e  = 25 Range = 5 - 2 3
A summary o f  t h e  mean t e s t  s c o r e s  o b t a in e d  f o r  t h e  f u n c t i o n -  
ty p e  e f f e c t  i n  t h e  e x p e r im e n ta l  m a t e r i a l s  i s  shown i n  T a b le  4.
TABLE 4
SUMMARY OF THE MEM TEST SCORES 
SECOND PILOT TEST
A r t i c l e s
low i n  s p e c i f y i n g  r e i n f o r c i n g  p r e p a r a t o r y
c l a u s e s  o f
th e  ty p e
Mean
s c o r e  1 4 .7  1 5 .2  1 6 .9
H ig h e s t  p o s s i b l e  s c o r e  = 25 Range = 5 - 2 3
The summary i n  T ab le  4 r e v e a l s  a te n d e n c y  f o r  t h e  a r t i c l e s  
lo w e s t  i n  s p e c i f y i n g  c l a u s e s  t o  show t h e  lo w e s t  mean s c o r e .  T h is  
f i n d i n g  gave g e n e r a l  s u p p o r t  t o  t h e  h y p o th e s i s  t h a t  s p e c i f y i n g  c l a u s e s
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may be e x p e c te d  t o  e x e r t  t h e  most im p o r ta n t  e f f e c t  on  t h e  r e c i p i e n t  
o f  a  m essage .  R e i n f o r c in g  c l a u s e s  seem t o  r a n k  seco n d  i n  im p o r ta n c e  
fo l lo w e d  by p r e p a r a t o r y  c l a u s e s .
A ccu racy  i n  c l a s s i f i c a t i o n  o f  t h e  t e s t  m a t e r i a l s  The c r i t i c a l  i s s u e  
i n  t h e  c o n s t r u c t i o n  o f  t h e  i n s t r u m e n t  d e s c r i b e d  h e r e  i s  th e  s e t  o f  
c r i t e r i a  f o r  c l a s s i f y i n g  th e  f o u r  c l a u s e  t y p e s .  I t  i s  n e c e s s a r y  to  
t e s t  t h e s e  c r i t e r i a .  S in c e  no s c i e n t i f i c  b a s i s  i s  o f f e r e d  h e r e  f o r  
e i t h e r  t h e  f o u r - f o l d  c l a s s i f i c a t i o n  o f  t h e  f u n c t i o n s  o f  E n g l i s h  
c l a u s e s  o r  f o r  t h e  c r i t e r i a  by w h ich  th e y  a r e  i d e n t i f i e d ,  t h e  a b i l i t y  
t o  a n a ly z e  c o n n e c te d  d i s c o u r s e  i n  t h i s  m anner i s  d e s c r i b e d  h e r e  as  
an a r t .  T here  a r e ,  no d o u b t ,  many ways i n  w h ich  u n i t s  o f  E n g l i s h  
d i s c o u r s e  can be c a t e g o r i z e d  f o r  s p e c i f i c  p u r p o s e s .  The f o u r - f o l d  
f u n c t i o n - t y p e s  u sed  h e r e  seem b e s t  s u i t e d  f o r  th e  p u rp o s e  o f  m essage 
d e n s i t y  a n a l y s i s .  The m ost h e l p f u l  t e s t s  o f  th e  a c c u r a c y  o f  th e  
m easurem ents  o f  t h e  t e s t  c l a u s e s  w e re  s e v e r a l  e x p e r im e n ts  d e s ig n e d  
t o  s e e  i f  a g ro u p  o f  ju d g e s  c o u ld  l e a r n  and c o n s i s t e n t l y  a p p ly  t h e  
c r i t e r i a  f o r  i d e n t i f y i n g  t h e  f o u r  f u n c t i o n - t y p e s .
A p r e l i m i n a r y  t e s t  was c o n d u c te d  t o  s e e  i f  an  a d e q u a te  l e v e l  
o f  c o n s i s t e n c y  c o u ld  be e x p e c te d  i n  i d e n t i f y i n g  th e  c l a u s e s  composed 
f o r  t h e  t e n  a r t i c l e s  u s e d  i n  t h e  two p i l o t  s t u d i e s .  The ju d g e s  c h o sen  
to  l e a r n  and t o  a p p ly  t h e  c r i t e r i a  w e re  s e v e n  g r a d u a t e  s t u d e n t s  i n  
s p e e c h ,  l i n g u i s t i c s ,  and E n g l i s h  p l u s  one f a c u l t y  member i n  s p e e c h .
A f t e r  two h o u rs  o f  p r e l i m i n a r y  t r a i n i n g ,  each  ju d g e  was shown 
t h r e e  c o m p le te  s e t s  o f  c l a u s e s  from  th e  a c c u m u ly t ic s  a r t i c l e s  u s e d  i n  
t h e  p i l o t  s t u d i e s . Each s e t  c o n t a in e d  one n u c l e a r  c l a u s e  and tw e lv e  
s u p p o r t i n g  c l a u s e s .  W orking i n d i v i d u a l l y ,  e a c h  ju d g e  was a sk e d  t o  
i d e n t i f y  t h e  s p e c i f y i n g ,  r e i n f o r c i n g ,  and p r e p a r a t o r y  c l a u s e s  i n  eac h
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s e t  a f t e r  h a v in g  been  t o l d  w h ich  c l a u s e s  w ere  n u c l e a r .  I t  was 
d e s i r a b l e  t o  t e l l  t h e  ju d g e s  w h ich  c l a u s e s  w ere  n u c l e a r  b e c a u s e  th e  
i d e n t i f i c a t i o n s  had  t o  be made on t h e  b a s i s  o f  t h e  f u n c t i o n  o f  eac h  
s u p p o r t i n g  c l a u s e  t o  a p a r t i c u l a r  n u c l e a r  c l a u s e .  (T h is  was n o t  
n e c e s s a r y  f o r  t h e  t e s t s  o f  a c c u ra c y  and c o n s i s t e n c y  c o n d u c te d  f o r  
t h e  m ain  e x p e r i m e n t . )  The r e s u l t s  o f  t h e  p r e l i m i n a r y  t e s t  a r e  shown 
i n  T a b le  5.
TABLE 5
AGREEMENT BETWEEN JUDGE AND PRE-TEST DESIGNATION 
IN PER CENT -  PILOT STUDY
Ju d g e 1 2 3 4 5 6 7 8 Mean °L
% o f  r e s p o n s e s  
c o n s i s t e n t  
w i t h  p r e - t e s t  
d e s i g n a t i o n s
97 94 94 94 94 94 97 81 93
The mean p e r c e n t a g e  o f  a g ree m en t  o f  93 i n d i c a t e d  t h a t  t h e  c l a u s e s  u sed  
i n  t h e  e x p e r im e n ta l  a r t i c l e s  c o u ld  b e  c o n s id e r e d  r e a s o n a b l e  exam ples  o f  
t h e  f o u r  c l a u s e  f u n c t i o n - t y p e s .
C o n c l u s i o n s . —A lth o u g h  none o f  t h e  d a t a  from  t h e  p i l o t  s t u d i e s  
w ere  g a t h e r e d  u n d e r  c o n d i t i o n s  w e l l  s u i t e d  to  t e s t s  o f  s t a t i s t i c a l  
s i g n i f i c a n c e ,  th e  t r e n d s  i n d i c a t e d  c l e a r l y  t h a t  t h e  e x p e r im e n ta l  t e s t  
m a t e r i a l s  w e re  d e v e lo p e d  w e l l  enough t o  w a r r a n t  a  f u l l  s c a l e  a d m in is ­
t r a t i o n .
The Main E x p e r im e n ta l  T e s t  
The main e x p e r im e n ta l  t e s t  was c a r r i e d  o u t  i n  t h r e e  p a r t s :
(1 )  a d m i n i s t r a t i o n  o f  t h e  e x p e r im e n ta l  t e s t ;  (2 )  a  t e s t  o f  th e
a c c u ra c y  o f  th e  m easurem ents  o f  t e s t  m a t e r i a l s ;  and (3 )  t e s t s  o f  
m utua l e x c l u s i v e n e s s  o f  th e  c a t e g o r i e s  f o r  th e  f o u r  c l a u s e  f u n c t i o n -  
t y p e s .
The e x p e r im e n ta l  t e s t  The two t e n d e n c ie s  i l l u s t r a t e d  i n  T a b le s  4 and 
5 i n d i c a t e  t h a t  th e  t e s t  m a t e r i a l s  a r e  re a d y  f o r  e x p a n s io n  i n  o r d e r  t o  
p r o v id e  a  v a l i d  t e s t  o f  t h e  e f f e c t s  o f  changes  i n  t h e  d e n s i t y  r a t i o  
o f  t e s t  a r t i c l e s  on im m ediate  r e t e n t i o n  and a l s o  t h e  e f f e c t s  o f  
changes i n  t h e  f u n c t i o n - t y p e  r a t i o  on im m edia te  r e t e n t i o n .  A t h i r d  
main e f f e c t ,  ty p e  o f  t e s t  q u e s t i o n s ,  was added to  t h e  main e x p e r i ­
m e n ta l  t e s t .  The q u e s t i o n n a i r e  c o n t a i n s  tw e n ty  q u e s t i o n s :  t e n  o f
th e  r e c a l l - t y p e  and t e n  o f  t h e  i n f e r e n c e - t y p e .  T h is  t h i r d  main e f f e c t  
i s  d e s ig n e d  to  p ro v id e  a h e l p f u l  i n s i g h t  i n t o  t h e  n a t u r e  o f  t h e  
d i s t r i b u t i o n  o f  s c o r e s  on th e  main e x p e r im e n ta l  t e s t .
The test for the main experiment employed the following 
modifications of the test used for the pilot studies:
1 . a r e v i s e d  s e t  o f  c r i t e r i a  f o r  c l a s s i f y i n g  t h e  c l a u s e  ty p e s  ( s e e  
A ppendix  A);
2 . a h i g h l y  r e f i n e d  q u e s t i o n n a i r e ;
3. an i n c r e a s e  i n  t h e  number o f  e x p e r im e n ta l  a r t i c l e s  to  s i x t e e n ;  and
4 . an i n c r e a s e  i n  th e  number o f  s u b j e c t s  t o  p r o v id e  tw e n ty  s c o r e s  
f o r  each  o f  th e  a r t i c l e s .
A summary of the length, density ratio, and proportions of 
specifying, reinforcing, and preparatory statements included in each 
of the sixteen articles is shown in Table 6.
A d m in i s t r a t i o n  o f  th e  e x p e r im e n ta l  t e s t . —The t e s t  was 
a d m in is te r e d  t o  320 J u n i o r  D iv i s io n  s tu d e n t s  a t  L o u i s i a n a  S t a t e
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TABLE 6
COMPOSITION OF THE SIXTEEN ARTICLES USED 
IN THE MAIN EXPERIMENTAL TEST
A r t i c l e
No.
F u n c t io n -  
ty p e  r a t i o  
1 N t o : *
R a t io
N
S+R+P
N C la u se  
P r o p o r t i o n
No. N 
C la u se s
No. SRP 
C la u se s
T o t a l
No.
I IS :1 R :IP 1 /3 .25 27 81 108
I I 2S: 2R: IP 1 /5 .17 18 90 108
I I I 2S: 1R: 2P 1 /5 .17 18 90 108
IV I S : 2R:2P 1 /5 .17 18 90 108
V 3 S :3 R :IP 1 /7 .13 14 98 112
VI 3R:1R:3P 1 /7 .13 14 98 112
V II I S : 3R:3P 1 /7 .13 14 98 112
V II I 4S: 4R: IP 1 /9 .1 0 11 99 110
IX 4S: 1R: 4P 1 /9 .1 0 11 99 110
X 1S:4R:4P 1 /9 .1 0 11 99 110
XI 5S: 5R: IP 1 /1 1 .08 9 99 108
X II 5S:1R: 5P 1 /1 1 .08 9 99 108
X I I I I S : 5R: 5P 1 /11 .08 9 99 108
XIV 6S:6R: IP 1 /13 .07 8 104 112
XV 6S:1R: 6P 1 /13 .07 8 104 112
XVI IS : 6R:6P 1 /13 .07 8 104 112
*Each i s  u n d e r s to o d  t o  c o n t a i n  one n u c l e a r  c l a u s e  (1 N)
N = n u c l e a r ,  S = s p e c i f y i n g ,  R = r e i n f o r c i n g ,  P = p r e p a r a t o r y
The f u l l  t e x t s  o f  a l l  s i x t e e n  a r t i c l e s  and t h e  q u e s t i o n n a i r e  a r e  
found i n  A ppendix  B.
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U n i v e r s i t y  d u r in g  t h e  S p r in g  S e m e s te r ,  1968. A l l  o f  t h e  s u b j e c t s  w e re  
e n r o l l e d  i n  Speech  F undam en ta ls  i n  t h e  D epartm en t o f  S peech .  The 
i n v e s t i g a t o r  a d m in i s t e r e d  t h e  t e s t  p e r s o n a l l y  to  i n d i v i d u a l  s e c t i o n s  
o f  t h e  c o u r s e .  Each s t u d e n t  was g iv e n  one o f  th e  s i x t e e n  a r t i c l e s  
t o  r e a d  two t im e s  a t  h i s  own r a t e .  When each  s u b j e c t  had  r e a d  th e  
a r t i c l e  t w i c e ,  h e  tu r n e d  i n  t h e  m a n u s c r ip t  and was g iv e n  a  q u e s t i o n ­
n a i r e  made up o f  m u l t i p l e  c h o ic e  and c o m p le t io n  q u e s t i o n s  t o  answ er 
a t  h i s  own r a t e .  T h is  was n o t  a t im ed  t e s t ,  and no s u b j e c t  f a i l e d  
t o  c o m p le te  t h e  e n t i r e  t e s t  w i t h i n  t h e  f i f t y  m in u te  p e r i o d  a l l o t t e d  
f o r  t h e  t e s t .
Summary t a b l e s  o f  t e s t  s c o r e s  a r e  found  i n  A ppendix  B.
A ccu racy  o f  t h e  e x p e r im e n ta l  t e s t  m a t e r i a l s . — I n  o r d e r  to  
f i n d  o u t  w h e th e r  o r  n o t  t h e  c l a u s e s  w h ich  make up t h e  s i x t e e n  a r t i c l e s  
a r e  in d e e d  s a t i s f a c t o r y  exam ples  o f  t h e  c l a u s e  ty p e s  d e s c r i b e d  in  
A ppendix  A, a  t e s t  s i m i l a r  t o  t h a t  c o n d u c te d  f o r  t h e  p i l o t  s t u d i e s  
was a d m in i s t e r e d  t o  a  p a n e l  o f  t r a i n e d  j u d g e s .  F o r t y - f o u r  s t a t e m e n t s  
w h ich  w ere  th o u g h t  t o  e x e m p l i fy  n u c l e a r ,  s p e c i f y i n g ,  r e i n f o r c i n g ,  and 
p r e p a r a t o r y  c l a u s e s  w ere  shown t o  eac h  o f  s e v e n  ju d g e s .  Each ju d g e  
c l a s s i f i e d  a l l  f o r t y - f o u r  c l a u s e s  ( i n c l u d i n g  t h e  n u c l e a r  c l a u s e s )  
s o l e l y  on t h e  b a s e s  o f  t h e  c r i t e r i a  g iv e n  to  h im  and h i s  p r i o r  
e x p e r i e n c e  a t  t h i s  t a s k  g a in e d  d u r in g  t h e  p i l o t  s t u d i e s .
M utua l e x c l u s i v e n e s s  o f  t h e  f u n c t i o n - t y p e  c a t e g o r i e s . - - I n d i v i d ­
u a l s  u s in g  t h e  d e f i n i t i o n s  s h o u ld  be a b l e  t o  p l a c e  t h e  c l a u s e s  from  an  
in f o r m a t i v e  c o m p o s i t io n  i n t o  t h e  fo u r  c a t e g o r i e s  p r o v id e d  f o r  m essage 
d e n s i t y  a n a l y s i s .  T h is  r e q u i r e m e n t  was t e s t e d  by h a v in g  s i x  t r a i n e d  
ju d g e s  a n a ly z e  p a s s a g e s  o f  i n f o r m a t iv e  m a t e r i a l s  s e l e c t e d  from  among
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t e x tb o o k s  o f t e n  a d o p te d  f o r  u se  i n  th e  b a s i c  c o l l e g e  l e v e l s .  Each 
ju d g e  was g iv e n  a number o f  such  m a t e r i a l s  i n  w h ich  c e r t a i n  p a s s a g e s  
w ere  d e s ig n a t e d  f o r  a n a l y s i s .  The s p e c i f i c  i n s t r u c t i o n s  f o r  t h e  
ju d g e s  a r e  found  i n  A ppend ix  A.
I t  i s  e x p e c te d  t h a t  th e  ju d g e s  can  a c c o m p li sh  a s u c c e s s f u l  
m essage d e n s i t y  a n a l y s i s  w i t h  o n ly  t h e  f o u r  c l a u s e  f u n c t i o n - t y p e s .
At l e a s t  t w o - t h i r d s ,  o r  f o u r  o u t  o f  s i x ,  o f  t h e  ju d g e s  have  t o  a g re e  
on  eac h  c l a u s e  u n i t  exam ined  i n  o r d e r  f o r  i t  t o  be  c o n s id e r e d  a d e ­
q u a t e l y  i d e n t i f i e d .
The c r i t e r i a  s h o u ld  be m u t u a l l y  e x c l u s i v e .  I t  i s  e x p e c te d  
t h a t  t h e  c l a u s e - t y p e s  may o v e r l a p  i n  some c a s e s ,  b u t  th e  o v e r l a p p in g  
s h o u ld  be m in im a l.  The ju d g e s  a r e  e x p e c te d  t o  make f o r c e d  c h o ic e s  
o f  m a rg in a l  c l a u s e s  w i t h  a d e q u a te  c o n s i s t e n c y .
Method o f  A n a ly s i s
The t e s t  s c o r e s  f rom  th e  a d m i n i s t r a t i o n  o f  t h e  main e x p e r i ­
m e n ta l  t e s t  r e c e i v e d  an a n a l y s i s  o f  v a r i a n c e  (PRAROV P rogram  on an 
IBM 7040) and a  t e s t  o f  m u l t i p l e  r e g r e s s i o n s  (G e n e ra l  Foods M u l t i p l e  
R e g r e s s io n  P a c k a g e ,  r e v i s e d  f o r  IBM 7040) i n  t h e  Com puter R e s e a rc h  
C e n te r  a t  L o u i s i a n a  S t a t e  U n i v e r s i t y  u n d e r  t h e  d i r e c t i o n  o f  Dr. 
P r e n t i s s  E. S c h i l l i n g .
The e x p e r im e n ta l  t e s t  d e s ig n e d  f o r  t h i s  s tu d y  i n c l u d e s  t h r e e  
m ain e f f e c t s  w h ich  may be exam ined th r o u g h  t h e  u s e  o f  a n a l y s i s  o f  
v a r i a n c e :  (1) d e n s i t y  r a t i o ,  (2 )  c l a u s e  f u n c t i o n - t y p e  r a t i o ,  and
(3 )  q u e s t i o n  t y p e .  The t e s t  f o r  m u l t i p l e  r e g r e s s i o n s  was p e r fo rm e d  
on t h e  f i r s t  two main e f f e c t s .
T hese  main e f f e c t s  may be s t a t e d  i n  t h e  f o l lo w in g  t h r e e  
e x p e r im e n ta l  h y p o th e s e s :
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1. Im provem ents  i n  c o m p re h en s io n  and im m edia te  r e t e n t i o n  as  m easured  
by s h o r t  answ er power t e s t  s c o r e s  a r e  i n v e r s e l y  p r o p o r t i o n a l  t o  
m essage d e n s i t y .
2. S p e c i f y i n g  s t a t e m e n t s  a r e  more e f f e c t i v e  i n  p ro m o tin g  u n d e r s t a n d ­
in g  and r e t e n t i o n  th a n  a r e  p r e p a r a t o r y  and r e i n f o r c i n g  s t a t e m e n t s .
3 . R e c a l l - t y p e  t e s t  q u e s t i o n s  p rom ote  h i g h e r  power t e s t  s c o r e s  a t  
a l l  l e v e l s  o f  m essage  d e n s i t y  t h a n  do i n f e r e n c e - t y p e  q u e s t i o n s .
The t e s t  o f  s t a t i s t i c a l  s i g n i f i c a n c e  was an  F t e s t  w i t h  a 
c o n f id e n c e  l e v e l  o f  a t  l e a s t  .0 5 .  S in c e  eac h  o f  th e  t h r e e  h y p o th e s e s  
p r e d i c t s  t h e  d i r e c t i o n s  o f  v a r i a t i o n s  i n  t e s t  s c o r e s ,  th e  F t e s t  i s  
o n e - t a i l e d  f o r  th e  a n a l y s i s  o f  v a r i a n c e .
CHAPTER III
RESULTS
M utual E x c l u s iv e n e s s  o f  t h e  F u n c t i o n - t y p e  C a t e g o r i e s  
The t e s t  S ix  j u d g e s ,  a l l  g r a d u a t e  s t u d e n t s  a t  L o u i s i a n a  S t a t e  
U n i v e r s i t y ,  d e m a rc a te d  and i d e n t i f i e d  t h e  f u n c t i o n - t y p e s  o f  t h e  
c l a u s e s  c o n t a in e d  w i t h i n  t e n  p a s s a g e s  from  s e l e c t e d  t e x tb o o k s .
Each ju d g e  fo l lo w e d  t h e  p ro c e d u r e  d e s c r i b e d  i n  A ppendix  A. The 
p a s s a g e s  ju d g e d  a r e  q u o te d ,  w i t h  t h e  p e r m i s s i o n  o f  t h e  p u b l i s h e r s ,  
i n  A ppendix  A.
The r e s u l t s  T a b le  7 below  shows t h e  p e r  c e n t  o f  ag reem en t b o th  among 
ju d g e s  and b e tw een  t h e  ju d g e s  and t h e  p r e - t e s t  d e s i g n a t i o n s  made by 
t h e  i n v e s t i g a t o r .  The r e s u l t s  shown below  i n d i c a t e  t h e  75 p e r  c e n t  
o f  t h e  s e n t e n c e s  w ere  c o r r e c t l y  d e m a rc a te d  by a t  l e a s t  2 /3  (4 o u t  o f  
6) o f  t h e  j u d g e s .  The j u d g e s ’ c l a s s i f i c a t i o n s  o f  t h e  c l a u s e s  i n  t h e  
t e s t  p a s s a g e s  i n t o  t h e  4 f u n c t i o n - t y p e s  showed lo w er  p e r c e n t a g e s  o f  
ag ree m en t w i t h  p r e - t e s t  d e s i g n a t i o n s .  At l e a s t  2 /3  (4 o u t  o f  6) o f  
t h e  ju d g e s  c o r r e c t l y  i d e n t i f i e d :
1. 85 p e r  c e n t  o f  t h e  n u c l e a r  c l a u s e s ;
2. 38 p e r  c e n t  o f  t h e  p r e p a r a t o r y  c l a u s e s ;
3 .  50 p e r  c e n t  o f  t h e  s p e c i f y i n g  c l a u s e s ;  and
4 .  58 p e r  c e n t  o f  t h e  r e i n f o r c i n g  c l a u s e s .




AGREEMENT BETWEEN JUDGE AND PRE-TEST DESIGNATION 
IN PER CENT -  MAIN EXPERIMENT
No. o f  Ju d g e s  
A g re e in g  w i th
P r e - t e s t  6 7 4 3 2 T o t a l  No.
D e s ig n a t io n s  o r  l e s s  o f  U n i ts
( T o ta l  no = 6)
% o f  S e n te n c e s  
C o r r e c t l y
D em arcated  34 16 25 03 22 146
i n t o  C la u se
U n i ts
% o f  C la u se  
U n i t s  C o r r e c t l y  
I d e n t i f i e d
N u c le a r 28 14 43 06 09 35
P r e p a r a t o r y 05 11 22 22 40 111
S p e c i f y i n g 06 16 28 19 31 178
R e i n f o r c in g 00 25 33 00 42 12
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A c l e a r e r  p i c t u r e  o f  t h e  t r e n d s  i n  j u d g in g  em erges  when t h e  
i n v e s t i g a t o r ' s  and t h e  j u d g e s '  d e n s i t y  r a t i o s  a r e  p r e s e n t e d  as r a n k  
o r d e r  s c o r e s  as  i n  T a b le  8 .
TABLE 8
AGREEMENT BETWEEN JUDGE AND INVESTIGATOR DENSITY RATIOS 
RANK ORDER -  MAIN EXPERIMENT
P a s s a g e  No.
I n  Rank O rder
o f  D e n s i ty  
R a t io *
1 2 3 4 5 6 7 8 9 10
Rank O rd e r  
by Ju d g e
1 1 3 2 10 9 5 8 6 9 7
2 2 1 4 9 8 4 5 6 8 10
3 2 5 .5 1 8 10 4 3 5 .5 9 7
4 1 8 .5 5 10 4 6 2 7 3 8 .5
5 7 .5 1 3 6 4 2 5 9 10 7 .5
6 1 5 4 7 8 6 2 .5 2 .5 9 10
* P r e - t e s t  d e s i g n a t i o n  by  t h e  i n v e s t i g a t o r .
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The d e n s i t y  r a t i o s  f o r  e a c h  t e s t  p a s s a g e  i s  shown i n  r a n k  o r d e r  
a c c o r d in g  t o  p r e - t e s t  d e s i g n a t i o n s  by t h e  i n v e s t i g a t o r  i n  T a b le  13 
i n  A ppendix  A.
The t e s t  o f  t h e  s t a t i s t i c a l  s i g n i f i c a n c e  o f  t h e s e  r a n k i n g s ,
as  shown i n  T a b le  8 ab o v e ,  must be s u i t a b l e  f o r  o r d i n a l  m easurem en ts
t a k e n  from  a  s e l e c t e d  r a t h e r  t h a n  a  random sam ple  o f  s u b j e c t s ,  i . e . ,
a  n o n p a r a m e t r i c  t e s t .  The t e s t  c h o s e n  i s  t h e  K e n d a l l  c o e f f i c i e n t  o f
c o n c o rd a n c e  W, T h is  t e s t  i s  d e s c r i b e d  by  S id n e y  S i e g e l  i n  te rm s  t h a t
e x p l a i n  i t s  a p p l i c a b i l i t y  t o  t h e  p ro b le m  h e r e :
The K e n d a l l  c o e f f i c i e n t  o f  c o n c o rd a n c e  W m e asu re s  t h e  e x t e n t  
o f  a s s o c i a t i o n  among s e v e r a l  (k )  s e t s  o f  r a n k in g s  o f  N e n t i t i e s .  
I t  i s  u s e f u l  i n  d e t e r m in in g  t h e  ag ree m en t  among s e v e r a l  ju d g e s  
o r  t h e  a s s o c i a t i o n  among t h r e e  o r  more v a r i a b l e s .  I t  h a s  s p e c i a l  
a p p l i c a t i o n s  i n  p r o v i d i n g  a  s t a n d a r d  method o f  o r d e r i n g  e n t i t i e s  
a c c o r d in g  t o  c o n s e n s u s  when t h e r e  i s  a v a i l a b l e  no o b j e c t i v e  
o r d e r  o f  t h e  e n t i t i e s . 1
S i e g e l  recommends t h e  f o l l o w i n g  fo rm u la  w h e re  t h e  number o f
S
t i e d  r a n k in g  i s  s m a l l :  W = 1 / 1 2  ^  (N3 N) ’
w h e re :  W = c o e f f i c i e n t  o f  co n c o rd a n c e
k  = n o .  o f  ju d g e s
N = n o .  o f  i te m s  ju d g e d
s = sum o f  s q u a re d  d e v i a t i o n s  from  t h e  mean o f  t h e  summed
rows i n  T a b le  8 . ^
F o r  t h e  o r d i n a l  s c o r e s  i n  T a b le  8 ,  s = 2 1 8 4 .1 0  and W = .5 4 1 .  The
W was c o n v e r t e d  t o  a v a l u e  o f  c h i  s q u a r e  by t h e  e x p r e s s i o n  i n  th e
fo rm u la :  X2 = k(N  -  1)W. F o r  t h e  p r e s e n t  p ro b lem , X^ = 3 4 .0 8 3 .  The
c r i t i c a l  v a l u e  o f  c h i  s q u a r e ,  w here  t h e  d e g re e s  o f  f reed o m  = N -  1
( i . e . ,  10 -  1 = 9 ) ,  i s  2 7 .8 8  a t  t h e  .001  l e v e l  o f  c o n f id e n c e .  S in c e
0
t h e  X h e r e  i s  l a r g e r  t h a n  t h i s  v a l u e ,  i t  i s  r e a s o n a b l e  t o  s t a t e  t h a t
■''Sidney S i e g e l ,  N o n p a ra m e tr ic  S t a t i s t i c s  (New Y ork: McGraw-
H i l l  Book Company, I n c . ,  1 9 5 6 ) ,  p .  239.
2Ibid., p. 236.
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t h e  r a n k  o r d e r e d  s c o r e s  i n  T a b le  8 have  l e s s  t h a n  1 ch an c e  i n  1 ,0 0 0  
o f  h a v in g  o c c u r r e d  by c h a n c e .
I t  seem s t h a t  t h e  j u d g e s '  d e c i s i o n s  w ere  r e l a t e d  t o  each  
o t h e r  on some b a s i s .  The m ost o b v io u s  b a s i s  i n  t h i s  c a s e  w ou ld  be 
t h e  c r i t e r i a  f o r  d e m a rc a t io n  and i d e n t i f i c a t i o n  o f  c l a u s e  f u n c t i o n -  
t y p e s .
A ccuracy  o f  M easurem ents  o f  t h e  T e s t  A r t i c l e s  
The t e s t  I n  o r d e r  t o  d e te r m in e  t h e  e x t e n t  t o  w h ich  t h e  c l a u s e s  i n  
t h e  s i x t e e n  a r t i c l e s  u se d  i n  t h e  main e x p e r im e n t  w e r e ,  i n  f a c t ,  
a d e q u a te  exam ples  o f  n u c l e a r ,  p r e p a r a t o r y ,  r e i n f o r c i n g ,  and s p e c i ­
f y in g  s t a t e m e n t s ,  t h e  t e s t  o f  t h e  e x p e r im e n ta l  m a t e r i a l s  d e s c r i b e d  
i n  C h a p te r  I I  was a d m in i s t e r e d  t o  s i x  t r a i n e d  j u d g e s .  Each ju d g e  
i d e n t i f i e d  e a c h  o f  f o r t y - f o u r  c l a u s e s  i n  t h r e e  s e t s  c h o s e n  from  th e  
s i x t e e n  a r t i c l e s .  T hese  c l a u s e s  a r e  p r e s e n t e d  i n  A ppend ix  B.
The r e s u l t s  T a b le  9 i s  a summary o f  th e  r e s u l t s  o f  t h e  t e s t  j u s t  
m e n tio n e d .
TABLE 9
AGREEMENT BETWEEN JUDGE AND PRE-TEST DESIGNATION 
IN PER CENT -  MAIN EXPERIMENT
J u d g e  No. 1 2 3 4 5 6 Mean %
% o f  R esponses  
C o n s i s t e n t  w i t h  
P r e - t e s t  
D e s ig n a t io n s
91 100 98 95 98 95 96
T h is  summary o f  t h e  j u d g e s '  p e r fo rm a n c e s  i n d i c a t e s  t h a t  e a c h  ju d g e ,  
w o rk in g  in d e p e n d e n t l y ,  i d e n t i f i e d  e a c h  o f  t h e  c l a u s e s  i n  t h e  same 
m anner as  had  t h e  i n v e s t i g a t o r  a t  l e a s t  91 p e r  c e n t  o f  th e  t im e .  The
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j u d g e s '  r e s p o n s e s  t h a t  w e re  n o t  c o n s i s t e n t  w i t h  t h e  d e s i g n a t i o n s  made 
by th e  i n v e s t i g a t o r  p r i o r  t o  th e  t e s t  do n o t  f a l l  i n t o  p a t t e r n s  o f  
i n t e r j u d g e  ag reem en t t h a t  would  c a u s e  d o u b ts  ab o u t t h e  s u i t a b i l i t y  
o f  t h e  16 a r t i c l e s  f o r  t h e  e x p e r im e n ta l  t e s t .  A f u l l  t a b u l a t i o n  o f  
t h e  j u d g e s '  d e c i s i o n s  i:; p r e s e n t e d  i n  A ppendix  B.
I n  b r i e f ,  6 t r a i n e d  ju d g e s  hav e  r e a c h e d  a s u b s t a n t i a l  l e v e l  
o f  ag reem en t t h a t  a sam ple  o f  t h e  c l a u s e s  from  th e  e x p e r im e n ta l  
a r t i c l e s  a r e  r e l i a b l e  exam ple  o f  t h e  c l a u s e  f u n c t i o n - t y p e s .
The Main E x p e r im e n ta l  T e s t  
The t e s t  The t e s t  u se d  i n  t h e  e x p e r im e n t  d e s c r i b e d  i n  t h i s  s tu d y  
c o n s i s t e d  o f  16 a r t i c l e s  b a s e d  on s y n t h e t i c  i n f o r m a t i o n .  Each o f  
t h e  320 J u n i o r  D i v i s i o n  s t u d e n t s  who to o k  p a r t  i n  t h e  e x p e r im e n t  r e a d  
one o f  t h e  a r t i c l e s  and t h e n  answ ered  a q u e s t i o n n a i r e  im m e d ia te ly  a f t e r ­
w a rd s .  Each a r t i c l e  was d i f f e r e n t  from  e v e r y  o t h e r  a r t i c l e  i n  e i t h e r  
d e n s i t y  r a t i o  o r  f u n c t i o n - t y p e  r a t i o .  Each s u b j e c t  answ ered  t h e  same 
q u e s t i o n n a i r e  made up o f  10 r e c a l l -  and 10 i n f e r e n c e - t y p e  q u e s t i o n s .  
T hese  q u e s t i o n s  a r e  found  i n  A ppendix  B.
The t e s t  y i e l d e d  320 s c o r e s  w h ich  c o u ld  be a n a ly z e d  f o r  t h e  
e f f e c t s  o f  d e n s i t y ,  f u n c t i o n - t y p e ,  and q u e s t i o n  t y p e .
The mean s c o r e s  The sum m aries o f  t h e  mean s c o r e s  d i s p l a y  th e  same 
t e n d e n c i e s  o b se rv e d  i n  t h e  p i l o t  s t u d i e s .  T a b le  10 below  shows th e  
d e n s i t y  and f u n c t i o n - t y p e  mean s c o r e s  f o r  t h e  r e c a l l - t y p e  q u e s t i o n s .
T a b le  11 below  shows t h e  d e n s i t y  and f u n c t i o n - t y p e  means f o r  
t h e  i n f e r e n c e  q u e s t i o n s .  The X u se d  i n  t h e  t h i r d  rows o f  T a b le s  10 
and 11 i s  a dummy symbol f o r  t h e  num bers: (1 )  2 i n  t h e  1 /5  d e n s i t y
r a t i o  g ro u p ;  (2 )  3 i n  t h e  1 /7  d e n s i t y  r a t i o  g ro u p ;  (3 )  4 i n  t h e  1 /9  
d e n s i t y  r a t i o  g ro u p ;  (4 )  5 i n  t h e  1 /1 1  d e n s i t y  r a t i o  g ro u p ;  and
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TABLE 10
MEM SCORES OBTAINED IN RECALL-TYPE QUESTIONS 
FOR ARTICLES WITH SPECIFIED DENSITY 
AND FUNCTION-TYPE RATIOS
D e n s i ty  
R a t io  N 
S+R+P
1/3 1 /5 1 /7 1 /9 1 /1 1  1 /1 3
Mean 
S c o re  o f  
D e n s i ty  
R a t i o
6 .1 6 .3 7 .0 8 .2 8 ,7  8 .6
F u n c t i o n - t y p e  
R a t i o  (N :S :R :P ) 1:X:X: 1 1 :X :1 :X 1 : 1:X:X
Mean S co re  o f  
F u n c t i o n - t y p e  
R a t io
7 .9 7 .8 7 .6
H ig h e s t  p o s s i b l e s c o r e  = 10. Range o f  s c o r e s = 0 -1 0 .  X = 2 . . . 6 .
TABLE 11
MEM SCORES OBTAINED IN INFERENCE-TYPE QUESTIONS 
FOR ARTICLES WITH SPECIFIED DENSITY 
AND FUNCTION-TYPE RATIOS
D e n s i ty  
R a t i o  N
S+R+P
1 /3 1 /5 1 /7 1 /9 1 /11  1 /13
Mean 
S c o re  o f  
D e n s i ty  
R a t i o
3 .5 4 .3 5 .1 5 .9 7 .2  6 .9
F u n c t i o n - t y p e  
R a t i o  (N :S :R :P ) 1 :X :X :1 1:X: 1:X 1 : 1:X:X
Mean S co re  o f  
F u n c t i o n - t y p e  
R a t io
6 .2 5 .9 5 .6
H ig h e s t  p o s s i b l e  s c o r e  = 10. Range o f  s c o r e s  = 1 -1 0 .  X = 2 . . . 6 .
( 5 )  6 i n  t h e  1 /13  d e n s i t y  r a t i o  g ro u p .  Thus, t h e  3 f u n c t i o n - t y p e  
r a t i o  g ro u p s  a r e  v a r i e d  s y s t e m a t i c a l l y  th ro u g h c  -t t h e  1 /5 ,  1 / 7 ,  1 /9 ,  
1 /1 1 ,  and 1 /1 3  d e n s i t y  r a t i o  g ro u p s .
89
The t r e n d s  shown above con fo rm  t o  p r e - t e s t  p r e d i c t i o n s .
S c o re s  a r e  h i g h e s t  w h e re :  (1 )  d e n s i t y  i s  l e a s t ;  (2) t h e  p r o p o r t i o n
o f  s p e c i f y i n g  c l a u s e s  i s  h i g h e s t ;  and (3) t h e  q u e s t i o n s  a r e  o f  t h e  
r e c a l l - t y p e .
M u l t i p l e  r e g r e s s i o n s  The f a c t o r s  o f  d e n s i t y  and f u n c t i o n - t y p e  w ere  
g iv e n  t e s t s  o f  m u l t i p l e  r e g r e s s i o n s  t o  d e te rm in e  th e  manner i n  w hich  
ea c h  o f  t h e s e  2 f a c t o r s  i n f l u e n c e d  p r e d i c t e d  s c o r e s .  As a r e s u l t ,  
t h e  " w e ig h t"  o f  ea c h  o f  t h e s e  f a c t o r s  i n  c o n t r i b u t i n g  t o  t e s t  
p e r fo rm a n c e s  can  be s t a t e d  i n  a s e r i e s  o f  fo rm u la s  w h ich  d e s c r i b e  
q u a d r a t i c  r e g r e s s i o n s .
The d e n s i t y  f a c t o r . - - A  c a s u a l  e x a m in a t io n  o f  t h e  summaries 
o f  t h e  mean s c o r e s  above shows v e r y  c l e a r l y  t h a t  as t h e  d e n s i t y  
d e c r e a s e s  t h e  t e s t  s c o r e s  i n c r e a s e .  A lthough  t h e  r e g r e s s i o n  o f  mean 
s c o r e s  c o u ld  be r e a s o n a b l y  d e s c r i b e d  as l i n e a r ,  th e  b e s t  f i t t i n g  l i n e  
was shown by t h e  m u l t i p l e  r e g r e s s i o n s  t o  be q u a d r a t i c ,  o r  c u r v in g  up 
to  a  f l a t t e n i n g  e f f e c t .
The q u a d r a t i c  i n c r e a s e  i n  s c o r e s  i n d i c a t e s  t h a t  t h e  e f f e c t  
o f  d e c r e a s e s  i n  d e n s i t y  i s  g r e a t e s t  a t  t h e  h i g h e r  d e n s i t y  l e v e l s .
T h is  te n d e n c y  i s  shown i n  F ig u r e  1 be low . As th e  d e n s i t y  l e v e l  
d e c r e a s e s  t o  a b o u t  t h e  1 /1 1  r a t i o ,  t h e  im provement i n  s c o r e s  a p p e a r s  
t o  r e a c h  an optimum l e v e l .  At th e  1 /1 5  d e n s i t y  r a t i o  l e v e l ,  t h e  s c o r e s  
no l o n g e r  seem  t o  im prove m e a su ra b ly .
The q u e s t i o n  ty p e  f a c t o r . — F ig u r e  1 a l s o  shows t h a t  t h e  s u b ­
j e c t s  d id  c o n s i s t e n t l y  b e t t e r  on t h e  r e c a l l - t y p e  q u e s t i o n s  th a n  on 
t h e  i n f e r e n c e - t y p e  q u e s t i o n s .  The r e l a t i o n s h i p  be tw een  th e  2 ty p e s  
o f  q u e s t i o n s  i s ,  how ever ,  l i n e a r .  I t  i s  p o s s i b l e ,  on t h e  b a s i s  o f
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t h e  fo rm u la s  t h a t  g e n e r a t e d  t h e  p r e d i c t e d  s c o r e s  d i s p l a y e d  i n  F ig u r e  1, 
t o  p r e d i c t  s c o r e s  f o r  one o f  th e  q u e s t i o n  ty p e s  on th e  s t r e n g t h  o f  
s c o r e s  f o r  t h e  o t h e r  ty p e .
FIGURE 1
QUADRATIC REGRESSION OF SCORE ON RATIO 
WITHIN RECALL QUESTIONS AND 
WITHIN INFERENCE QUESTIONS
i o . q
R e c a l l
S 6 .5  
C 6 . C 
0 5 .5
R 5 . C 
E 4 .5  
4 .  C
I n f e r e n c e
0 .5
T/9 TTTl 1713 1715*
* 1 /0  and 1 /1 5  a r e  p r o j e c t e d .
1 /0*  1 /3  1 /5  1 /7
DENSITY
The q u a d r a t i c  fo rm u la  f o r  q u e s t i o n s  o f  t h e  r e c a l l - t y p e  i s :
Y = 8 .8 2  -  .093 X2 , w here  Y = p r e d i c t e d  s c o r e
8 .8 2  = c o n s t a n t  
. 0 9 3 =  c o e f f i c i e n t  
X = 1 /3  r a t i o  = 6 
= 1 / 5  r a t i o  = 5 
= 1 /7  r a t i o  = 4
= 1 /9  r a t i o  = 3
= 1 /11  r a t i o  = 2.
= 1 /1 3  r a t i o  = 1,
F o r  q u e s t i o n s  o f  t h e  i n f e r e n c e - t y p e ,  t h e  fo rm u la  i s :
y = 7.14 - .114 X2.
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The f u n c t i o n - t y p e  f a c t o r . - -A n  e x a m in a t io n  o f  t h e  mean s c o r e s  
o f  f u n c t i o n - t y p e  r a t i o  g ro u p s  i n  T a b le s  10 and 11 above shows t h a t  
t h e r e  i s  a s m a l l ,  b u t  r e g u l a r  d i f f e r e n c e  b e tw een  th e  e f f e c t s  o f  th e  
p r e p a r a t o r y ,  r e i n f o r c i n g ,  and s p e c i f y i n g  c l a u s e s .  W he th e r  o r  n o t  
t h e s e  d i f f e r e n c e s  a r e  s i g n i f i c a n t ,  a  t r e n d  i s  a p p a r e n t .  T h is  t r e n d  
c a n  be o b s e rv e d  a l s o  i n  th e  t a b l e s  o f  raw s c o r e s  f o r  t h e  320 s u b j e c t s  
found  i n  A ppendix  B. The q u a d r a t i c  r e g r e s s i o n  o f  s c o r e  on s u p p o r t in g  
c l a u s e  ty p e  w i t h i n  r e c a l l - t y p e  q u e s t i o n s  i s :
Y = 5 .6 3  +  .29  P -  1 .0 2  R +  .65  S +  .37  P 2 -  .05  R2 -  .005  S2 ,
w here  P = p r e p a r a t o r y  
R = r e i n f o r c i n g  
S = s p e c i f y i n g .
The q u a d r a t i c  r e g r e s s i o n  o f  s c o r e  on  s u p p o r t i n g  c l a u s e  ty p e  
w i t h i n  i n f e r e n c e - t y p e  q u e s t i o n s  i s :
Y = 3 .3 2  +  .29  P -  1 .2 7  R +  .80  S + .45  P2 -  .05  R2 -  .006  S2 .
T h ese  2 fo rm u la s  g iv e  t h e  " w e ig h t in g s "  f o r  ea c h  c l a u s e  f u n c t i o n - t y p e .
A n a ly s i s  o f  v a r i a n c e  The t a b l e s  o f  mean s c o r e s  p r e s e n t e d  above show 
t h a t  t h e r e  a r e  t e n d e n c i e s  i n  t h e  d a t a  c o l l e c t e d  t h a t  seem t o  s u p p o r t  
t h e  p r e d i c t i o n s  made by t h e  i n v e s t i g a t o r  i n  d e s ig n i n g  th e  p r e s e n t  
s t u d y .  The m u l t i p l e  r e g r e s s i o n s  p ro d u c e d  r e f i n e d  s t a t e m e n t  o f  t h e  
i n f l u e n c e  o f  two o f  t h e  t h r e e  main f a c t o r s  i n  b r i n g i n g  ab o u t  th e  
r e s u l t s .  The p r e d i c t e d  s c o r e s  w ere  f i t t e d  t o  q u a d r a t i c  c u r v e s .
T h e re  i s ,  how ever ,  s t i l l  t h e  q u e s t i o n  o f  t h e  s i g n i f i c a n c e  o f  th e  
f i n d i n g s .  What a r e  t h e  p r o b a b i l i t i e s  t h a t  f i n d i n g s  su c h  as  t h e s e  
c o u ld  have come ab o u t  p u r e l y  by ch ance?  To answ er t h i s  q u e s t i o n ,  
t h e  Computer R e s e a rc h  C e n te r  a t  L o u i s i a n a  S t a t e  U n i v e r s i t y  p e r fo rm e d  
an  a n a l y s i s  o f  v a r i a n c e  on t h e  320 t e s t  s c o r e s .  The model f o r  t h e  
a n a l y s i s  was a s p l i t - p l o t  d e s ig n .  T h is  d e s ig n  i s  d e s c r i b e d  by B. J .  
W in e r  as coming from  e x p e r im e n ta l  a g r i c u l t u r e  w here  a s i n g l e
t r e a t m e n t  i s  a p p l i e d  i n  v a r y in g  i n t e n s i t i e s  t o  s u b p l o t s  w i t h i n  t h e
O
w hole  a r e a .
The e x p e r i m e n t a l  t e s t  f o r  t h e  p r e s e n t  s tu d y  was d e s ig n e d  so  
t h a t  t h e  a n a l y s i s  o f  v a r i a n c e  was d iv i d e d  i n  two p a r t s :  one f o r  
e a c h  o f  t h e  two ty p e s  o f  q u e s t i o n s .  W i th in  each  q u e s t i o n  ty p e ,  t h e  
s c o r e s  c o u ld  be a n a ly z e d  f o r  v a r i a n c e  due to  d e n s i t y  r a t i o s  and due 
t o  f u n c t i o n - t y p e  r a t i o s .  T h e r e f o r e ,  t h e  a n a l y s i s  o f  v a r i a n c e  d e a l t  
w i t h  a  t o t a l  o f  640 i n d i v i d u a l  raw s c o r e s .
The d e n s i t y  f a c t o r . - - T h e  a n a l y s i s  o f  v a r i a n c e  f o r  t h e  mean 
s c o r e s  o f  t h e  d e n s i t y  r a t i o  g ro u p s  r e v e a l e d  an F r a t i o  o f  3 1 .8 2 .
T h is  means t h a t  t h e  d i f f e r e n c e s  b e tw een  t h e  means o f  t h e  d e n s i t y  
g ro u p s  a r e  s i g n i f i c a n t  a t  b e t t e r  t h a n  t h e  .001 l e v e l  o f  c o n f id e n c e .  
T h e re  i s  l e s s  t h a n  1 chance  i n  1 ,0 0 0  t h a t  th e  o b s e rv e d  d i f f e r e n c e s  
i n  mean s c o r e s  c o u ld  h av e  o c c u r r e d  by ch a n c e .  T h i s  f i n d i n g  s u g g e s t s  
s t r o n g l y  t h a t  t h e  e x p e r im e n ta l  t e s t  s u c c e s s f u l l y  s e p a r a t e d  th e  
p e r fo rm a n c e s  o f  th e  s u b j e c t s  on t h e  b a s i s  o f  t h e  d e n s i t y  c h a r a c ­
t e r i s t i c  o f  t h e  t e s t .
The q u e s t i o n  ty p e  f a c t o r . - - T h e  a n a l y s i s  o f  v a r i a n c e  f o r  t h e  
d i f f e r e n c e s  i n  s c o r e s  due t o  t h e  ty p e  o f  q u e s t i o n  a sk ed  r e v e a l e d  t h a t  
t h e  v a r i a n c e  due t o  t h i s  f a c t o r  i s  h i g h l y  s i g n i f i c a n t .  The F r a t i o  
i s  2 6 7 .5  and t h e  l e v e l  o f  c o n f id e n c e  i s  l e s s  t h a n  .0 0 1 .  T h ere  i s  
l e s s  t h a n  1 chance  i n  1 ,0 0 0  t h a t  t h e  d i f f e r e n c e s  i n  s c o r e s  o b se rv e d  
i n  t h i s  t e s t  c o u ld  hav e  happened  by ch a n c e .  T h is  f i n d i n g ,  t o g e t h e r  
w i t h  t h e  c u r v i l i n e a r  r e l a t i o n s h i p  i n d i c a t e d  ab o v e ,  d e m o n s t r a te s
^B. J .  W in e r ,  S t a t i s t i c a l  P r i n c i p l e s  i n  E x p e r im e n ta l  D e s ig n , 
(New York: M cG raw -H ill Book Company, I n c . ,  1 9 6 2 ) ,  p .  191.
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t h a t  t h e  e x p e r im e n ta l  t e s t  h a s  a s a t i s f a c t o r y  p r e d i c t i v e  power f o r  
b o th  r e c a l l -  and i n f e r e n c e - t y p e  q u e s t i o n s .
The f u n c t i o n - t y p e  f a c t o r . — The d i f f e r e n c e s  i n  mean s c o r e s  due 
t o  f u n c t i o n - t y p e  r a t i o  w ere  r e g u l a r ,  b u t  r a t h e r  s m a l l .  The a n a l y s i s
o f  v a r i a n c e  f o r  t h i s  f a c t o r  p ro d u ced  an F r a t i o  o f  o n ly  2 .4 0 .  S in c e
t h i s  F r a t i o  r e a c h e s  t h e  .1 0  r a t h e r  t h a n  t h e  .0 5  l e v e l  d e s i g n a t e d  as 
t h e  c o n f id e n c e  l i m i t  i n  C h a p te r  I I ,  t h e  i n v e s t i g a t o r  does  n o t  have  
a  r e a s o n a b l e  b a s i s  f o r  c o n f id e n c e  t h a t  t h e  o b s e rv e d  d i f f e r e n c e s  w ere  
n o t  due to  ch a n c e .  T h is  means t h a t  f o r  t h e  p u rp o s e  o f  t h e  p r e s e n t  
s t u d y ,  t h e  m essage d e n s i t y  in d e x  must om it t h e  f a c t o r  w e ig h t in g s  
i n d i c a t e d  by  th e  t e s t  o f  m u l t i p l e  r e g r e s s i o n s .  The fo rm u la  i n t r o ­
duced  i n  C h a p te r  I  was m o d i f ie d  t o :  • ■
MD = ------------------------
N + P +  S + R
A summary o f  t h e  a n a l y s i s  o f  v a r i a n c e  i s  found  i n  T a b le  12 be low .
I n t e r a c t i o n . — I t  i s  r e a s o n a b l e  t o  e x p e c t  t h a t  t h e  f a c t o r s  o f
d e n s i t y ,  f u n c t i o n - t y p e ,  and q u e s t i o n  ty p e  m ig h t  i n t e r a c t .  T h is
w ould  be r e v e a l e d  i n  t h e  r e s i d u a l  v a r i a t i o n  a f t e r  th e  v a r i a n c e  o f  
t h e  main e f f e c t s  h a s  b een  a c c o u n te d  f o r .  I n t e r a c t i o n  shows t h e  
e x t e n t  t o  w h ich  t h e  s u b j e c t s  v a r i e d  a lo n g  w i t h  t h e  t r e a t m e n t .  The 
a n a l y s i s  o f  v a r i a n c e ,  th e n ,  i n c lu d e d  t e s t s  f o r  i n t e r a c t i o n  be tw een  
e a c h  and a l l  f a c t o r s :  d e n s i t y  r a t i o  by f u n c t i o n - t y p e ;  f u n c t i o n - t y p e
by q u e s t i o n  ty p e ;  d e n s i t y  r a t i o  by q u e s t i o n  t y p e ;  and d e n s i t y  r a t i o  
by  q u e s t i o n  ty p e  by f u n c t i o n - t y p e .  I n  e v e ry  c a s e ,  th e  F r a t i o s  w ere  
s m a l l e r  th a n  1 .5 .  I t  i s  im p o s s ib l e  t o  make p o s i t i v e  s t a t e m e n t s  con ­
c e r n i n g  i n t e r a c t i o n  a t  t h e  .05  l e v e l  o f  s i g n i f i c a n c e .  Thus i t  seems 
t h a t  t h e  v a r i a t i o n s  i n  s c o r e s  w ere  due p r i m a r i l y  t o  t h e  main e f f e c t s  
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Sum o f  
Squares
Mean
Square F R a t io
T o ta l 599 3214.185
D e n s i ty  R a t io  
Groups 4 624.127 156 .032 31 .82*
F u n c t i o n - ty p e  
R a t io  Groups 2 23 .520 11 .760 2 .4 0
D e n s i ty  R a t io  x 
F u n c t i o n - ty p e  
R a t io 8 9 .263 1 .157 < 1
P e o p le /D e n s i ty  
R a t io  x  F u n c t io n -  
ty p e  R a t io 285 1397.7749 4 .9 0 4
Q u e s t io n  Type 1 551.042 551.042 267 .5*
F u n c t i o n - t y p e  
R a t io  x  Q ues­
t i o n  Type 2 5 .853 2.927 1 .4 2
D e n s i ty  R a t i o  x 
Q u e s t io n  Type 4 8 .967 2.241 1 .1
D e n s i ty  R a t io  x 
Q u e s t io n  Type x 
F u n c t i o n - ty p e  
R a t io 8 7.063 .883 <1
E r r o r 285 586.575 2.058
* S i g n i f i c a n t  a t  b e t t e r  th a n  t h e  .001 l e v e l  o f  c o n f id e n c e .  T h ere  i s  
l e s s  t h a n  1 chance i n  1 ,000  t h a t  th e  r e s u l t s  o b ta in e d  c o u ld  have 
o c c u r r e d  by chance .
CHAPTER XV
SUMMARY AND CONCLUSIONS 
I n t r o d u c t i o n
T h is  s tu d y  was d e s ig n e d  to  t e s t  th e  f e a s i b i l i t y  o f  u s in g  
t h e  c o n c e p t  o f  m essage d e n s i t y  i n  t h e  m easurem ent o f  s e m a n t ic  i n ­
fo r m a t io n .  The two s u b s t a n t i v e  h y p o th e s e s  t e s t e d  a r e  b a s e d  on 
p r o p o s a l s  f o r m u la te d  e a r l i e r  by D r. G eorge Gunn. The e x p e r i m e n t a l  
d e f i n i t i o n s  and t h e  fo rm u la  hav e  been  t e s t e d  by t h e  p r e s e n t  w r i t e r .
The f i r s t  h y p o th e s i s  t e s t e d  i s  t h a t  c e r t a i n  s t a t e m e n t s  
( te rm e d  n u c l e a r  s t a t e m e n t s )  i n  an  i n f o r m a t iv e  m essage  c a r r y  t h e  
" b u rd e n "  o f  t h e  i n f o r m a t io n  w h i l e  o t h e r  s t a t e m e n t s  i n  t h e  m essage 
s e r v e  a s u p p o r t i n g  r o l e  ( e x p l i c i t l y ,  p r e p a r a t i o n ,  s p e c i f i c a t i o n ,  and 
r e i n f o r c e m e n t ) . T hese  s u p p o r t in g  ty p e s  a f f e c t  t h e  e x t e n t  t o  w h ich  
a m e ss a g e ’ s r e c i p i e n t  w i l l  u n d e r s ta n d  and remember i t .  M essage 
d e n s i t y  a n a l y s i s  c o n s i s t s  o f  r e s o l v i n g  a m essage i n t o  s e p a r a t e  s t a t e ­
m ents  and th e n  d e s i g n a t i n g  eac h  s t a t e m e n t  a s :  n u c l e a r ,  p r e p a r a t o r y ,
s p e c i f y i n g ,  o r  r e i n f o r c i n g .
The second  h y p o t h e s i s  t e s t e d  i s  t h a t  th e  r a t i o  o f  n u c l e a r
s t a t e m e n t s  t o  s u p p o r t in g  s t a t e m e n t s  p r o v id e s  an in d e x  o f  t h e  d e n s i t y
o f  s e m a n t ic  i n f o r m a t io n  i n  a m essage . The s p e c i f i c  fo rm u la  t e s t e d  
Nw as: MD = ^  +  ^  g +" N = number o f  n u c l e a r  c l a u s e s
P = number o f  p r e p a r a t o r y  c l a u s e s  
S = number o f  s p e c i f y i n g  c l a u s e s  
R = number o f  r e i n f o r c i n g  c l a u s e s
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The c a t e g o r i e s  The c l a u s e  f u n c t i o n - t y p e  c a t e g o r i e s  w e re  d e f i n e d  as 
f o l l o w s .
N u c le a r  s t a t e m e n t s . — T h ese  a r e  t h e  c l a u s e s  t h a t  c o n t a i n  t h e  
e s s e n t i a l  i n f o r m a t i o n  i n  a  m e ssag e .  N u c le a r  s t a t e m e n t s  a r e  t h e  p a r t s  
o f  a m essag e  w h ic h  s h o u ld  b e  b r o u g h t  t o  t h e  f o r e  a s  s a l i e n t  p o i n t s .
P r e p a r a t o r y  s t a t e m e n t s . — T h ese  s t a t e m e n t s  c o n d i t i o n  a  
r e c i p i e n t  f o r  t h e  n u c l e a r  c l a u s e s .  Some o f  t h e s e  a r e  t r a n s i t i o n a l . 
O th e r s  a r e  a f f e c t i v e  i n  t h a t  t h e y  e l i c i t  a f ram e o f  mind on t h e  p a r t  
o f  a r e a d e r  o r  l i s t e n e r .
S p e c i f y i n g  s t a t e m e n t s . - - T h e s e  s t a t e m e n t s  s u p p le m e n t  t h e  
e s s e n t i a l  i n f o r m a t i o n  o f  t h e  n u c l e a r  s t a t e m e n t s .  Some o f  t h e s e  a r e  
a u g m e n ta t iv e  c l a u s e s  c o n s i s t i n g  o f  s p e c i f i c ,  f a c t u a l  d e t a i l s .  T h e re  
a r e  a l s o  im p le m e n ta l  c l a u s e s  w h ic h  a r e  made up o f  b o th  h y p o t h e t i c a l  
and f a c t u a l  i n s t a n c e s .
R e i n f o r c i n g  s t a t e m e n t s . - - T h e s e  s t a t e m e n t s  s t r e n g t h e n  t h e  
im p r e s s i o n  o f  t h e  n u c l e a r  c l a u s e s  and make them  m em orab le .  T h e re
a r e  r e s t a t e m e n t s : s im p le  r e p e t i t i o n s  and r e i t e r a t i o n s  i n  s l i g h t l y
•}.
d i f f e r e n t  s t r u c t u r a l  fo rm . T h e re  a r e  a l s o  c o m p a r iso n s  w h ic h  a r e  
made up o f  f i g u r e s  o f  s p e e c h :  a n a l o g i e s ,  m e ta p h o r s ,  s i m i l e s ,  and
t h e  l i k e .
D i s c u s s i o n  I n  o r d e r  t o  a s s e s s  t h e  s u i t a b i l i t y  o f  t e s t i n g  t h e  
c o n c e p t  o f  m essage  d e n s i t y  by t h e  p r o c e d u r e s  d e s c r i b e d  h e r e ,  two 
q u e s t i o n s  c o n c e r n in g  th e  c a t e g o r i e s  can  b e  p o se d  a t  t h i s  p o i n t :
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1. Can p e r s o n s  o t h e r  th a n  t h e  i n v e s t i g a t o r  a p p ly  t h e  c r i t e r i a  f o r  
t h e  c l a u s e  f u n c t i o n - t y p e  t o  te x tb o o k  m a t e r i a l s  and a c h ie v e  
c o n s i s t e n t  a n a ly s e s ?
2. How d e p e n d a b le  i s  t h e  s e t  o f  c l a u s e s  u se d  i n  com posing th e  t e s t  
a r t i c l e s ?
T e s t s  o f  t h e  s t a b i l i t y  and a c c u ra c y  o f  t h e  e x p e r im e n ta l  m a t e r i a l s  
w ere  c o n d u c te d  i n  o r d e r  t o  answ er t h e s e  q u e s t i o n s .
M utua l e x c l u s i v e n e s s . —The f i r s t  o f  t h e  two q u e s t i o n s  posed  
above d e a l s  w i t h  t h e  e x p e r im e n ta l  s u b - h y p o t h e s i s :  th e  c a t e g o r i e s
f o r  c l a s s i f y i n g  in f o r m a t i v e  s t a t e m e n t s  i n  E n g l i s h  a r e  m u t u a l l y  
e x c l u s i v e .  To t e s t  t h i s  c h a r a c t e r i s t i c  o f  t h e  e x p e r im e n ta l  p r o ­
c e d u r e ,  s i x  ju d g e s  who w ere  g r a d u a t e  s t u d e n t s  a t  L o u i s i a n a  S t a t e  
U n i v e r s i t y  d e m a rc a te d  and i d e n t i f i e d  t h e  f u n c t i o n - t y p e s  o f  t h e  
c l a u s e s  c o n ta in e d  w i t h i n  t e n  p a s s a g e s  from  s e l e c t e d  te x tb o o k s  o f  
th e  ty p e  o f t e n  u s e d  i n  b a s i c  sp e e c h  c o u r s e s .
T a b le  7 i n  C h a p te r  I I I  shows t h a t  s e v e n t y - f i v e  p e r  c e n t  o f  
th e  s e n t e n c e s  i n  t h e  t e s t  p a s s a g e s  w ere  d e m a rc a te d  a d e q u a t e l y  by th e  
s i x  ju d g e s .  S in c e  t h e  ju d g e s  w orked i n d e p e n d e n t l y  f o r  t h i s  t e s t ,  
t h e  s e v e n t y - f i v e  p e r  c e n t  c o n s i s t e n c y  s c o r e  c a n  be r e g a r d e d  as an  
i n d i c a t i o n  o f  m in im al ag reem en t on d e m a r c a t io n .  I n  a c t u a l  p r a c t i c e ,  
a  p a n e l  o f  ju d g e s  s h o u ld  b e  a b l e  t o  r e a c h  a  h i g h e r  l e v e l  o f  ag reem en t 
by  com paring  t h e i r  d e c i s i o n s .
The j u d g e s '  c l a s s i f i c a t i o n s  o f  t h e  c l a u s e s  i n  t h e  t e x tb o o k  
p a s s a g e s  u sed  to  t e s t  m u tu a l  e x c l u s i v e n e s s  showed low er  l e v e l s  o f  
ag ree m en t w i th  p r e - t e s t  d e s i g n a t i o n s .  The p e r c e n ta g e s  o f  ag reem en t 
by a t  l e a s t  f o u r  o u t  o f  s i x  ju d g e s  on t h e  c l a u s e  f u n c t i o n - t y p e s
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ra n g e d  from t h i r t y - e i g h t  t o  e i g h t y - f i v e .  A gain  e a c h  ju d g e  made h i s  
c l a s s i f i c a t i o n s  in d e p e n d e n t ly .
T hese  f i n d i n g s  i n d i c a t e  t h a t  t h e  c a t e g o r i e s  c r e a t e d  and 
d e f in e d  f o r  t h i s  f e a s i b i l i t y  s tu d y  a r e  n o t  y e t  e x h a u s t i v e  when 
a p p l i e d  to  s e l e c t e d  in f o r m a t iv e  w r i t i n g s .  However, t h e  c o e f f i c i e n t  
o f  c o n co rd a n ce  W was h i g h l y  s i g n i f i c a n t .  T h is  i n d i c a t e s  t h a t  th e  
d e c i s i o n s  made by t h e  ju d g e s  w ere  d e f i n i t e l y  r e l a t e d  on some b a s i s .  
The i n s t r u c t i o n s  g iv e n  t o  th e  ju d g e s  seem to  be t h i s  b a s i s .  These 
i n s t r u c t i o n s  r e q u i r e d  th e  ju d g e s  to  p l a c e  e v e ry  c l a u s e  u n i t  i n  e v e ry  
t e s t  p a s s a g e  i n t o  one o f  th e  f o u r  f u n c t i o n - t y p e s . These fo r c e d  
c h o ic e s  w ere  d e f i n i t e l y  r e l a t e d ,  b u t  i t  seems l i k e l y  t h a t  one o r  
more f u r t h e r  c a t e g o r i e s  o r  f u n c t i o n - t y p e s  may be  d i s c o v e r e d  i f  more 
s t u d i e s  o f  t h i s  ty p e  a r e  c a r r i e d  o u t .
A ccuracy  o f  t h e  m easu rem en ts . — The second  o f  t h e  q u e s t i o n s  
posed  above d e a l s  w i th  t h e  a c c u ra c y  o f  t h e  m easurem ents  o b ta in e d  
from a d m i n i s t r a t i o n  o f  t h e  e x p e r im e n ta l  t e s t .  The c l a u s e s  t h a t  
w ent i n t o  t h e  s i x t e e n  a r t i c l e s  used  i n  t h e  e x p e r im e n ta l  p ro c e d u re  
w ere  t e s t e d  by h a v in g  s i x  t r a i n e d  ju d g e s  a p p ly  t h e  i n s t r u c t i o n s  
r e p l i c a t e d  i n  Appendix  A to  a sam ple o f  f o r t y - f o u r  c l a u s e s  ta k e n  
from  t h e  a r t i c l e s .  The r e s u l t s ,  shown i n  T ab le  9 o f  C h a p te r  I I I ,  
i n d i c a t e  t h a t  t h e  j u d g e s '  i d e n t i f i c a t i o n s  o f  th e  c l a u s e s  w ere  h ig h l y  
c o n s i s t e n t  w i t h  t h e  i n v e s t i g a t o r ’ s own d e s i g n a t i o n s .  T h e i r  r e s p o n s e s  
ra n g e d  from n in e ty - o n e  t o  one h und red  p e r  c e n t  agreem ent w i t h  p r e ­
t e s t  d e s i g n a t i o n s .
T hese  r e s u l t s  a r e  c o m p a t ib le  w i t h  a  second  e x p e r im e n ta l  
s u b - h y p o th e s i s :  t h e  c r i t e r i a  f o r  c l a s s i f y i n g  c l a u s e  u n i t s  i n t o
f o u r  f u n c t i o n - t y p e s  can  be a p p l i e d  c o n s i s t e n t l y  t o  th e  m a t e r i a l s
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u s e d  i n  t h e  e x p e r im e n ta l  t e s t .  T h i s  f i n d i n g  s u g g e s t s  t h a t  t h e  s i x t e e n  
a r t i c l e s  u s e d  i n  t h e  s tu d y  do , i n  f a c t ,  c o n s i s t  o f  c l a u s e s  o f  t h e  
ty p e s  d e f in e d  and i n  th e  p r o p o r t i o n s  d e s c r i b e d .  T h e r e f o r e ,  r e p l i ­
c a t i o n s  o f  t h i s  s tu d y  s h o u ld  p ro d u c e  t e s t  r e s u l t s  t h a t  confo rm  to  
th e  p r e d i c t i v e  c u rv e s  i n  F ig u r e  1 i n  C h a p te r  I I I ,  w i t h i n  a c c e p t a b l e  
l i m i t s  o f  random d e v i a t i o n .
The d i f f e r e n c e s  i n  f i n d i n g s  be tw een  t h e  t e s t  o f  m u tua l  e x c l u ­
s i v e n e s s  (w i th  p a s s a g e s  from  t e x tb o o k s )  and t h e  t e s t  o f  a c c u ra c y  o f  
m easurem en ts  (w i th  c l a u s e s  from  t h e  t e s t  a r t i c l e s )  s u g g e s t  t h a t  t h e  
p r e s e n t  s y s te m  o f  c l a u s e  f u n c t i o n - t y p e s  i s  n o t  c o m p le te .  One r e q u i r e ­
ment o f  f u t u r e  s t u d i e s  o f  t h e  m essage d e n s i t y  c o n c e p t  i s  e v i d e n t .  
F u r t h e r  e x a m in a t io n  o f  t h e  p ro b le m  o f  d e s c r i b i n g  th e  f u n c t i o n - t y p e s  
and a c c o u n t in g  f o r  t h e i r  s e v e r a l  c o n t r i b u t i o n s  t o  t h e  d e n s i t y  o f  
s e m a n t ic  i n f o r m a t i o n  i s  n e c e s s a r y .
The d i f f e r e n c e s  i n  t h e  two s e t s  o f  f i n d i n g s  s u g g e s t  f u r t h e r  
t h a t  t h e  c l a u s e s  u sed  i n  t h e  t e s t  a r t i c l e s  a r e  n o t  e n t i r e l y  r e p r e ­
s e n t a t i v e  o f  no rm al t e x t u a l  m a t e r i a l s .  E v ery  a t t e m p t  was made i n  
t h e  c o m p o s i t io n  o f  th e  f i c t i t i o u s  m a t e r i a l s  u se d  i n  t h e  t e s t  a r t i c l e s  
t o  p r e p a r e  unam biguous exam ples  o f  t h e  f o u r  c l a u s e  f u n c t i o n - t y p e s .
T h is  p r o c e d u re  was c o n s id e r e d  n e c e s s a r y  i n  o r d e r  t h a t  f a c t o r s  o t h e r  
t h a n  d e n s i t y  r a t i o  and f u n c t i o n - t y p e  r a t i o  c o u ld  be h e l d  c o n s t a n t .
The s t y l e  o f  ' t h e  a r t i c l e s  i s  a d m i t t e d l y  l a c k i n g  i n  t h e  a r t i s t i c  
q u a l i t i e s  o f  c o g e n t ,  v i v i d  p r o s e .  F u tu r e  s t u d i e s  s h o u ld  t a k e  t h i s  
i n t o  c o n s i d e r a t i o n .
P ro c e d u re s
The main e x p e r im e n ta l  t e s t  The f i r s t  s t e p  i n  t h e  d e s ig n  o f  an 
e x p e r im e n ta l  t e s t  o f  th e  c o n c e p t  o f  m essage d e n s i t y  was t o  c r e a t e
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a s e t  o f  c l a u s e  f u n c t i o n - t y p e s  p a t t e r n e d  a f t e r  t h e  d e f i n i t i o n s  g iv e n  
above .  T h is  s e t  c o n s i s t e d  o f  tw e n ty - s e v e n  n u c l e a r  c l a u s e s  c o m p r is in g  
v o c a b u la r y  and p o s t u l a t e s  f o r  t h e  p s e u d o s c ie n c e  o f  a c c u m u l y t i c s . Each 
n u c l e a r  c l a u s e  was accom panied  by a s e t  o f  s u p p o r t i n g  c l a u s e s .  These  
s e t s  o f  c l a u s e s  p r o v id e d  a f i l e  o f  s y n t h e t i c  m a t e r i a l s  t h a t  c o u ld  be 
s y s t e m a t i c a l l y  m a n ip u la te d  t o  c r e a t e  p a r a g r a p h s  o r  w ho le  a r t i c l e s  i n  
w h ich  t h e  r a t i o  o f  n u c l e a r  t o  s u p p o r t i n g  s t a t e m e n t s  was t i g h t l y  
c o n t r o l l e d .
The t e s t  m a t e r i a l s . - -T h e  s e t s  o f  t e s t  c l a u s e s  d e s c r i b e d  above 
w ere  u se d  to  compose 16 d i f f e r e n t  v e r s i o n s  o f  a p a p e r  on a c c u m u ly t i c s . 
Each v e r s i o n  was an  a r t i c l e  c o n t a i n i n g  a  d i f f e r e n t  c o m b in a t io n  o f  
d e n s i t y  r a t i o  and f u n c t i o n - t y p e  r a t i o .
D e n s i ty  r a t i o  was v a r i e d  i n  t h e  a r t i c l e s  by d i f f e r e n t  p r o ­
p o r t i o n s  o f  n u c l e a r  c l a u s e s  t o  s u p p o r t in g  c l a u s e s .  The f i r s t  a r t i c l e  
c o n t a in e d  1 n u c l e a r  c l a u s e  t o  e v e r y  3 s u p p o r t i n g  c l a u s e s  ( 1 / 3 ) .
The n e x t  3 a r t i c l e s  c o n t a in e d  1 n u c l e a r  c l a u s e  t o  e v e r y  5 s u p p o r t i n g  
c l a u s e s  f o r  a d e n s i t y  r a t i o  o f  1 /5 ,  The n e x t  3 a r t i c l e s  c o n t a in e d  
a d e n s i t y  r a t i o  o f  1 /7 ;  t h e  n e x t  3 c o n t a in e d  a d e n s i t y  r a t i o  o f  1 /9 ;  
t h e  n e x t  3 c o n ta in e d  a d e n s i t y  r a t i o  o f  1 /1 1 ;  and th e  l a s t  3 c o n ta in e d  
a  d e n s i t y  r a t i o  o f  1 /1 3 .
The f u n c t i o n - t y p e  r a t i o  was v a r i e d  i n  th e  a r t i c l e s  by  d i f f e r e n t  
p r o p o r t i o n s  o f  p r e p a r a t o r y ,  s p e c i f y i n g ,  and r e i n f o r c i n g  c l a u s e s  w h i l e  
t h e  number o f  n u c l e a r  c l a u s e s  re m a in e d  c o n s t a n t .  T h ere  was o n ly  1 
a r t i c l e  a t  t h e  1 /3  d e n s i t y  r a t i o .  I t  was t h e  most d e n se  a r t i c l e  u sed  
i n  t h e  e x p e r im e n ta l  t e s t .  T h is  a r t i c l e  s e r v e d  as  a c o n t r o l ;  i t  
c o n ta in e d  e q u a l  p r o p o r t i o n s  o f  a l l  4 c l a u s e  f u n c t i o n - t y p e s .
101
W ith in  e a c h  o f  t h e  5 re m a in in g  d e n s i t y  r a t i o  g ro u p s ,  th e  
p r o p o r t i o n s  o f  s u p p o r t in g  c l a u s e s  w ere  v a r i e d  s y s t e m a t i c a l l y .  
S p e c i f i c a l l y ,  t h e  d e n s i t y  r a t i o s  and t h e  f u n c t i o n - t y p e  r a t i o s  w ere  
d i s t r i b u t e d  i n  t h i s  manner:
1 .  a r t i c l e s  I I  ( 1 / 5 ) ,  V ( 1 / 7 ) ,  V I I I  ( 1 / 9 ) ,  X I ,  ( 1 / 1 1 ) ,  and XIV (1 /1 3 )  
w ere  low i n  p r e p a r a t o r y  c l a u s e s ;
2 . a r t i c l e s  I I I  ( 1 / 5 ) ,  VI ( 1 / 7 ) ,  IX ( 1 / 9 ) ,  X II  ( 1 / 1 1 ) ,  and XV (1 /1 3 )
w ere  low i n  r e i n f o r c i n g  c l a u s e s ;  and
3 . a r t i c l e s  IV ( 1 / 5 ) ,  V II  ( 1 / 7 ) ,  X ( 1 / 9 ) ,  X I I I  ( 1 / 1 1 ) ,  and XVI (1 /1 3 )
w ere  low i n  s p e c i f y i n g  c l a u s e s .
The f e a t u r e s  o f  d e n s i t y  r a t i o  and f u n c t i o n - t y p e  r a t i o  w ere  
t h u s  r e n d e r e d  main e f f e c t s  i n  t h e  e x p e r im e n ta l  d e s ig n .  A q u e s t i o n n a i r e  
made up o f  s h o r t  an sw er ,  o b j e c t i v e  i t e m s  p ro v id e d  t h e  t h i r d  main 
e f f e c t :  q u e s t i o n  ty p e .  The q u e s t i o n n a i r e  c o n t a in e d  20 q u e s t i o n s :
10 o f  t h e  r e c a l l - t y p e  and 10 o f  t h e  i n f e r e n c e - t y p e .  T h is  t h i r d  
m ain  e f f e c t  was in c lu d e d  i n  o r d e r  t o  g a i n  an  i n s i g h t  i n t o  th e  n a t u r e  
o f  t h e  d i s t r i b u t i o n  o f  t e s t  s c o r e s  i n  th e  e x p e r im e n ta l  t e s t .
A d m i n i s t r a t i o n  o f  t h e  e x p e r i m e n t a l  t e s t . — The t e s t  was ad­
m i n i s t e r e d  t o  320 J u n i o r  D i v i s i o n  s t u d e n t s  a t  L o u i s i a n a  S t a t e  
U n i v e r s i t y  d u r in g  th e  S p r in g  S e m e s te r ,  1968. A l l  o f  t h e  s u b j e c t s  
w e re  e n r o l l e d  i n  Speech  F u n d am en ta ls  i n  t h e  D epartm en t o f  Speech .
The i n v e s t i g a t o r  a d m in i s t e r e d  th e  t e s t  p e r s o n a l l y  t o  i n d i v i d u a l  
s e c t i o n s  o f  t h e  c o u r s e .  Each s t u d e n t  was g iv e n  one o f  t h e  s i x t e e n  
a r t i c l e s  t o  r e a d  two t im e s  a t  h i s  own r a t e .  When eac h  s u b j e c t  had  
r e a d  t h e  a r t i c l e  t w i c e ,  h e  tu r n e d  i n  t h e  m a n u s c r ip t  and was g iv e n  
a  q u e s t i o n n a i r e  made up o f  m u l t i p l e  c h o ic e  and c o m p le t io n  q u e s t i o n s  
t o  answ er a t  h i s  own r a t e .  T h is  was n o t  a  t im ed  t e s t ,  and no s u b j e c t
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f a i l e d  to  c o m p le te  t h e  e n t i r e  t e s t  w i t h i n  t h e  f i f t y  m in u te s  a l l o t t e d  
f o r  t h e  t e s t .
M ethod o f  a n a l y s i s  The t e s t  s c o r e s  from  t h e  a d m i n i s t r a t i o n  o f  t h e  
m ain  e x p e r im e n ta l  t e s t  t o  320 J u n i o r  D i v i s i o n  s t u d e n t s  r e c e i v e d  an 
a n a l y s i s  o f  v a r i a n c e  and t e s t  o f  m u l t i p l e  r e g r e s s i o n s  i n  t h e  Computer 
R e s e a rc h  C e n te r  a t  L o u i s i a n a  S t a t e  U n i v e r s i t y .  The t h r e e  m ain  e f f e c t s  
f o r  t h e  a n a l y s i s  o f  v a r i a n c e  w e re :  (1) d e n s i t y  r a t i o ,  (2 )  f u n c t i o n -
ty p e  r a t i o ,  and (3 )  q u e s t i o n  t y p e .  The t e s t  f o r  m u l t i p l e  r e g r e s s i o n s  
was p e r fo rm e d  on t h e  f i r s t  two main e f f e c t s .
The t e s t  o f  s t a t i s t i c a l  s i g n i f i c a n c e  i s  an  F t e s t  w i t h  a 
c o n f id e n c e  l e v e l  o f  a t  l e a s t  .0 5 .  The F t e s t  i s  o n e - t a i l e d  f o r  t h e  
a n a l y s i s  o f  v a r i a n c e .
R e s u l t s
The a d m i n i s t r a t i o n  o f  t h e  e x p e r im e n ta l  t e s t  y i e l d e d  320 t e s t  
s c o r e s .  The d e s c r i p t i v e  s t a t i s t i c a l  s c o r e s  i n d i c a t e d  t r e n d s  t h a t  
w e re  c o m p a t ib le  w i t h  p r e - t e s t  p r e d i c t i o n s .  The a r t i c l e s  w i t h  t h e  
h i g h e s t  d e n s i t y  r a t i o s  p ro d u c e d  th e  lo w e s t  t e s t  s c o r e s .  The a r t i c l e s  
w i t h  t h e  lo w e s t  p r o p o r t i o n s  o f  p r e p a r a t o r y  c l a u s e s  had  th e  h i g h e s t  
s c o r e s  w h i l e  th e  a r t i c l e s  w i t h  t h e  lo w e s t  p r o p o r t i o n s  o f  s p e c i f y i n g  
c l a u s e s  had  t h e  lo w e s t  s c o r e s .  The s c o r e s  f o r  t h e  r e c a l l - t y p e  
q u e s t i o n s  w ere  h i g h e r  t h a n  t h e  s c o r e s  f o r  th e  i n f e r e n c e - t y p e  q u e s t i o n s  
u n d e r  a l l  c o n d i t i o n s  o f  d e n s i t y  r a t i o  and f u n c t i o n - t y p e  r a t i o .
M u l t i p l e  r e g r e s s i o n s  The f a c t o r s  o f  d e n s i t y  and f u n c t i o n - t y p e  r a t i o  
w e re  g iv e n  a t e s t  o f  m u l t i p l e  r e g r e s s i o n s  t o  d e te rm in e  t h e  manner i n  
w h ich  ea c h  o f  t h e s e  two f a c t o r s  i n f l u e n c e d  p r e d i c t e d  t e s t  s c o r e s .  As 
a  r e s u l t ,  t h e  " w e ig h t"  o f  e a c h  o f  t h e s e  f a c t o r s  can  be s t a t e d  i n  a
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s e r i e s  o f  fo rm u la s  w h ich  d e s c r i b e  q u a d r a t i c  r e g r e s s i o n s .  F o r  t h e
2
d e n s i t y  f a c t o r ,  t h e  fo rm u la s  a r e :  (1 )  Y = 8 .8 2  -  .093  X f o r  r e c a l l -
2
ty p e  q u e s t i o n s  and (2 )  Y = 7 .1 4  -  .1 1 4  X f o r  i n f e r e n c e - t y p e  q u e s t i o n s .
F o r  t h e  f u n c t i o n - t y p e  f a c t o r ,  t h e  fo rm u la  f o r  r e c a l l - t y p e  
q u e s t i o n s  i s :
Y + 5 .63  +  .2 9  F -  1 .0 2  R +  .6 5  S + .37  P2 -  .0 5  R2 -  .005  S 2 .
The fo rm u la  f o r  i n f e r e n c e - t y p e  q u e s t i o n s  i s :
Y = 3 .3 2  +  .29  P -  1 .27  R +  .8 0  S +  .4 5  P 2 -  .0 5  R2 -  .006  S2 .
T hese  two fo rm u la s  g iv e  t h e  " w e ig h t i n g s "  f o r  eac h  c l a u s e  t y p e .
The m inus v a l u e  o f  R ( r e i n f o r c e m e n t )  i n  b o th  o f  t h e  fo rm u la s  
s u g g e s t s  t h a t  t h e r e  i s  a n e g a t i v e  r e l a t i o n s h i p  b e tw een  th e  number o f  
r e i n f o r c i n g  s t a t e m e n t s  and im m ed ia te  r e c a l l .  T h is  t r e n d  s u g g e s t s  
f u r t h e r  t h a t  i n c r e a s e s  i n  t h e  number o f  r e i n f o r c i n g  c l a u s e s  i n  a 
m essage  w ould  i n c r e a s e  t h e  m essage d e n s i t y .  The d e c i s i o n  as  t o  
w h e th e r  t h i s  f i n d i n g  i s  t o  be r e g a r d e d  as  s t a t i s t i c a l l y  s i g n i f i c a n t ,  
how ever ,  r e s t s  on th e  outcome o f  t h e  a n a l y s i s  o f  v a r i a n c e  f o r  t h e  
c l a u s e  f u n c t i o n - t y p e  e f f e c t .
A n a ly s i s  o f  v a r i a n c e  The mean s c o r e s  o b t a i n e d  from  t h e  e x p e r i ­
m e n ta l  t e s t  i n d i c a t e d  t h a t  t h e r e  a r e  t r e n d s  i n  t h e  d a t a  c o l l e c t e d  
t h a t  seem to  s u p p o r t  t h e  p r e d i c t i o n s  made by th e  i n v e s t i g a t o r  i n  
d e s ig n i n g  th e  s tu d y .  The t e s t  o f  m u l t i p l e  r e g r e s s i o n s  p ro d u ced  
r e f i n e d  s t a t e m e n t s  o f  t h e  i n f l u e n c e  o f  two o f  t h e  t h r e e  main f a c t o r s  
i n  b r i n g i n g  a b o u t  th e  t e s t  r e s u l t s  by f i t t i n g  th e  d a t a  t o  q u a d r a t i c  
c u r v e s .  T h e re  i s  s t i l l  t h e  q u e s t i o n  o f  t h e  s i g n i f i c a n c e  o f  t h e  
f i n d i n g s .  The a n a l y s i s  o f  v a r i a n c e  was p e r fo rm e d  i n  o r d e r  t o  a s s e s s  
t h e  p r o b a b i l i t i e s  t h a t  f i n d i n g s  s u c h  as t h e s e  c o u ld  h av e  o c c u r r e d  
p u r e l y  by c h a n c e .
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The d e n s i t y  f a c t o r . — The a n a l y s i s  o f  v a r i a n c e  f o r  t h e  mean 
s c o r e s  o f  t h e  d e n s i t y  r a t i o  g ro u p s  r e v e a l e d  an F r a t i o  o f  3 1 .8 2 .
T h e re  i s  l e s s  t h a n  1 chance  i n  1 ,0 0 0  t h a t  t h e  o b s e rv e d  d i f f e r e n c e s  
i n  mean s c o r e s  c o u ld  have  o c c u r r e d  by ch an c e .
The f u n c t i o n - t y p e  f a c t o r . —The a n a l y s i s  o f  v a r i a n c e  f o r  t h i s  
f a c t o r  p ro d u ced  an F r a t i o  o f  o n ly  2 .4 0 .  T h is  means t h a t  t h e r e  a r e  
10 chances  i n  100 t h a t  t h e  o b s e rv e d  d i f f e r e n c e s  c o u ld  have  o c c u r r e d  
by ch an c e .  T h is  does  n o t  g iv e  t h e  i n v e s t i g a t o r  a r e a s o n a b l e  b a s i s  
f o r  c o n f id e n c e  t h a t  t h e  d i f f e r e n c e s  i n  mean s c o r e s  f o r  t h e  f u n c t i o n -  
ty p e  f a c t o r  d id  n o t  come ab o u t  by c h a n c e ;  t h e  c o n f id e n c e  l i m i t  c h o sen  
f o r  t h i s  e x p e r im e n t  was 5 ch a n c e s  i n  100.
The q u e s t i o n - t y p e  f a c t o r . — The F r a t i o  f o r  t h i s  f a c t o r  was 
2 6 7 .5 .  T h is  means t h a t  t h e r e  i s  l e s s  t h a n  1 ch an c e  i n  1 ,0 0 0  t h a t  t h e  
d i f f e r e n c e s  i n  mean s c o r e s  due t o  t h i s  e f f e c t  c o u ld  have  happened  by 
c h a n c e .
I n t e r a c t i o n . — I t  i s  r e a s o n a b l e  t o  e x p e c t  t h a t  t h e  f a c t o r s  
o f  d e n s i t y ,  f u n c t i o n - t y p e ,  and q u e s t i o n  ty p e  m ig h t i n t e r a c t .  T h is  
w ou ld  be r e v e a l e d  i n  t h e  r e s i d u a l  v a r i a t i o n  a f t e r  t h e  v a r i a n c e  o f  t h e  
main e f f e c t s  h a s  b een  a c c o u n te d  f o r .  The a n a l y s i s  o f  v a r i a n c e  i n ­
c lu d e d  t e s t s  f o r  i n t e r a c t i o n  be tw een  e a c h  and a l l  f a c t o r s .  I n  e v e ry  
c a s e  t h e  F r a t i o s  w ere  s m a l l e r  t h a n  1 .5 .  I t  i s  im p o s s ib l e  t o  make 
p o s i t i v e  s t a t e m e n t s  c o n c e rn in g  i n t e r a c t i o n  a t  th e  .0 5  l e v e l  o f  
c o n f id e n c e .  Thus i t  seems t h a t  t h e  v a r i a t i o n s  i n  mean s c o r e s  w ere  
due p r i m a r i l y  t o  t h e  main e f f e c t s  b u i l t  i n t o  t h e  e x p e r im e n ta l  d e s ig n .
105
I n t e r p r e t a t i o n
D e n s i ty  I t  was p r e d i c t e d  t h a t  t h e  means o f  s h o r t  an sw er ,  power t e s t  
s c o r e s  b ased  on m a t e r i a l s  w i th  low m essage d e n s i t y  w ould  be s i g n i ­
f i c a n t l y  h i g h e r  th a n  t h e  means o f  s c o re s  on s i m i l a r  t e s t s  b a s e d  on 
m a t e r i a l s  w i th  h ig h  m essage d e n s i t i e s .  The a n a l y s i s  o f  v a r i a n c e  
found a  h i g h l y  s i g n i f i c a n t  F r a t i o .  T h is  means t h a t  th e  d i f f e r e n c e s  
i n  o b s e rv e d  t e s t  s c o re s  betw een d e n s i t y  r a t i o  g ro u p s  can  be r e a s o n a ­
b ly  a t t r i b u t e d  to  th e  e x p e r im e n ta l  m a n ip u la t io n s  p e rfo rm e d .
The m u l t i p l e  r e g r e s s i o n s  i n d i c a t e d  t h a t  t h e  e f f e c t s  o f  
message d e n s i t y  as  m easured  by t h e  e x p e r im e n ta l  t e s t  used  i n  t h i s  
s tu d y  a r e  p r e d i c t a b l e .  M essage d e n s i t y  r a t i o s  can  be  coded on an 
i n t e r v a l  s c a l e  and th e  r e g r e s s i o n  fo rm u la s  p r e s e n t e d  i n  C h a p te r  I I  
can  p r e d i c t  s h o r t  answ er,  power t e s t  s c o r e s  f o r  b o th  r e c a l l -  and 
i n f e r e n c e - t y p e  q u e s t i o n s  based  on m a t e r i a l s  o f  th e  ty p e  u sed  i n  th e  
e x p e r im e n ta l  a r t i c l e s .
F ig u r e  1 i n  C h a p te r  I I I  shows th e  q u a d r a t i c  r e g r e s s i o n  l i n e  
t h a t  b e s t  d e s c r i b e s  t h e  p r e d i c t e d  t e s t  s c o r e s  f o r  t h e  ran g e  o f  
d e n s i t y  r a t i o s  from  1 /0  t o  1 /1 5 .  I t  seems t h a t  t h e  optimum d e n s i t y  
f o r  m a t e r i a l s  o f  th e  ty p e  u sed  i n  t h i s  e x p e r im e n t  i s  somewhere be tw een  
th e  1 /1 1  and 1 /1 3  r a t i o s  o f  n u c l e a r  to  s u p p o r t in g  c l a u s e s .
T hese  f i n d i n g s  g iv e  s u p p o r t  to  t h e  e x p e r im e n ta l  h y p o th e s i s  
t h a t  im provem ents  i n  com prehension  and im m edia te  r e t e n t i o n  as  mea­
s u re d  i n  t h i s  s tu d y  a r e  i n v e r s e l y  p r o p o r t i o n a l  t o  m essage d e n s i t y .
F u n c t io n - ty p e  I t  was p r e d i c t e d  t h a t  th e  means o f  s h o r t  an sw er,  power 
t e s t  s c o r e s  b a s e d  on m a t e r i a l s  h ig h  in  s p e c i f y i n g  s t a t e m e n t s  w ould  be 
s i g n i f i c a n t l y  h i g h e r  th a n  th e  mean s c o re s  o f  s i m i l a r  t e s t s  b a se d  on 
m a t e r i a l s  h ig h  i n  p r e p a r a t o r y  o r  r e i n f o r c i n g  s t a t e m e n t s .
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The a n a l y s i s  o f  v a r i a n c e  found t h a t  t h e  o b s e rv e d  d i f f e r e n c e s  
i n  mean t e s t  s c o r e s  be tw een  t h e  f u n c t i o n - t y p e s  had  n o t  r e a c h e d  th e  
r e q u i r e d  l e v e l  o f  s i g n i f i c a n c e .  T h is  means t h a t  t h e  i n v e s t i g a t o r  i s  
n o t  j u s t i f i e d  i n  u s in g  t h e  w e ig h t in g  f u n c t i o n s  r e v e a l e d  by  t h e  m u l t i ­
p l e  r e g r e s s i o n s .
T hese  f i n d i n g s  o b l i g e  t h e  i n v e s t i g a t o r  t o  acknow ledge n e g a ­
t i v e  r e s u l t s  f o r  th e  seco n d  e x p e r im e n ta l  h y p o t h e s i s .  S p e c i f y i n g  
s t a t e m e n t s  w ere  n o t  shown t o  be more e f f e c t i v e  i n  p ro m o tin g  u n d e r ­
s t a n d i n g  and r e t e n t i o n  t h a n  a r e  p r e p a r a t o r y  and r e i n f o r c i n g  s t a t e ­
m e n ts .  They a l s o  i n d i c a t e  t h a t  t h e  a c c e p ta n c e  o f  t h e  n e g a t i v e  v a l u e  
o f  r e i n f o r c i n g  s t a t e m e n t s  s u g g e s te d  by  t h e  t e s t  o f  m u l t i p l e  r e g r e s s i o n s  
i s  s t i l l  open to  q u e s t i o n .
T hese  d e c i s i o n s  do n o t ,  t h e r e f o r e ,  mean t h a t  t h e  i n v e s t i g a ­
t o r  c l a im s  to  have  e s t a b l i s h e d  t h e  p r i n c i p l e  t h a t  a l l  s u p p o r t in g  
c l a u s e s  hav e  t h e  same e f f e c t  on t h e  r e c i p i e n t  o f  a  m essage i n  h i s  
e f f o r t s  t o  comprehend and r e t a i n  t h e  e s s e n t i a l  i n f o r m a t i o n  im p a r te d .
The n e g a t i v e  f i n d i n g s  on t h e  f u n c t i o n - t y p e  e f f e c t  may be  due t o  any 
o r  a l l  o f  s e v e r a l  p o s s i b l e  w e a k n e s s e s  i n  t h e  d e s i g n  o f  t h e  e x p e r im e n t .
The f u n c t i o n - t y p e  c o m p o s i t i o n . - -T he  s u b t r a c t i v e  p r o c e s s  o f  
f u n c t i o n - t y p e  d e s ig n  u se d  h e r e  may have  b een  a t  f a u l t .
The a r t i c l e s  low i n  s p e c i f y i n g  c l a u s e s  had th e  lo w e s t  g ra n d  
means f o r  b o th  ty p e s  o f  q u e s t i o n s  w h i le  t h e  a r t i c l e s  low i n  p r e p a r a t o r y  
c l a u s e s  had t h e  h i g h e s t  g ran d  m eans. I t  was assumed f o r  t h e  p u rp o s e  
o f  f u r t h e r  t e s t i n g  t h a t ,  s i n c e  t h e  l a c k  o f  s p e c i f y i n g  c l a u s e s  seemed 
to  h av e  th e  m ost d e r o g a t o r y  e f f e c t  on t e s t  s c o r e s ,  t h e  s p e c i f y i n g  
c l a u s e s  must be t h e  m ost e f f e c t i v e  o f  t h e  t h r e e  s u p p o r t in g  c l a u s e  
ty p e s  i n  p ro m o tin g  u n d e r s t a n d i n g  and r e t e n t i o n  o f  t h e  n u c l e a r  c l a u s e s .
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T h is  w as ,  a d m i t t e d l y ,  an awkward a p p ro a c h  to  t h e  p ro b lem  o f  f u n c t i o n -  
ty p e  d e s ig n .
T h is  s u b t r a c t i v e  p r o c e s s  seemed n e c e s s a r y  a t  t h e  t im e  t h a t  
t h e  e x p e r im e n ta l  t e s t  f o r  t h i s  s tu d y  was d e s ig n e d .  To a t t e m p t  to  
compose t e s t  m a t e r i a l s  w h ich  w ere  h ig h  i n  o n ly  one c l a u s e  ty p e  
i n v i t e d  th e  c r e a t i o n  o f  such  b i z a r r e  i te m s  as an  a r t i c l e  c o n s i s t i n g  
o f  o n ly  one n u c l e a r  c l a u s e ,  one s p e c i f y i n g  c l a u s e ,  and one r e i n f o r c i n g  
c l a u s e  t o  e v e ry  s i x  p r e p a r a t o r y  c l a u s e s  ( r h e t o r i c a l  s t a t e m e n t s ,  en ­
t r e a t i e s ,  t r a n s i t i o n s ,  and so  f o r t h ) .
I n t e r a c t i o n . —A n o th e r  p o s s i b l e  w eakness  i n  t h e  e x p e r im e n ta l  
d e s i g n  was t h e  a s s u m p tio n  t h a t  th e  c l a u s e  s u b - ty p e s  ( r e s t a t e m e n t s  
and c o m p a r is o n s ,  a u g m e n ta t io n  and im p le m e n ta t io n ,  and t h e  l i k e )  
a r e  a d d i t i v e .  I t  i s  q u i t e  p o s s i b l e  t h a t  such  c o m b in a t io n s  as  r e s t a t e ­
m ents  w i t h  c o m p ar iso n s  do n o t  a c t  upon a  m e ssa g e ’s r e c i p i e n t s  i n  
t h e  same m anner. I f  t h e s e  c o m b in a t io n s  o f  c l a u s e  s u b - ty p e s  d id  
i n t e r a c t  t o  p a r t i a l l y  c a n c e l  e a c h  o t h e r  o u t ,  t h i s  w ould  h a v e  th e  
e f f e c t  o f  l e s s e n i n g  t h e  d i f f e r e n c e s  b e tw een  th e  g ra n d  means o f  
f u n c t i o n - t y p e  r a t i o  g ro u p s .  The s u b - ty p e s  s h o u ld  be  d e s ig n e d  as a 
m ain  e f f e c t  i n  f u t u r e  r e p l i c a t i o n s  o f  t e s t s  o f  t h e  m essage d e n s i t y  
c o n c e p t .
S p re a d  o f  s c o r e s . — I t  i s  p o s s i b l e  t h a t  t h e  e x p e r im e n ta l  
d e s ig n  d id  n o t  p r o v id e  f o r  f e a t u r e s  i n  b o th  t h e  a r t i c l e s  and  th e  
q u e s t i o n n a i r e  t h a t  w ould  t e s t  t h e  seco n d  main e f f e c t ,  f u n c t i o n - t y p e  
r a t i o ,  a d e q u a te l y .  P e rh a p s  t h e  e x p e r im e n ta l  t e s t  d id  n o t  p r o v id e  
f o r  a  s p r e a d  o f  r e s u l t s  t h a t  w ould  d i s p l a y  th e  e f f e c t s  o f  f u n c t i o n -  
ty p e  r a t i o  on u n d e r s ta n d in g  and r e t e n t i o n  e f f e c t i v e l y .
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Both t h e  p i l o t  s t u d i e s  and th e n  t h e  main e x p e r im en t  r e v e a l e d  
a  p e r s i s t e n t  t r e n d .  The a r t i c l e s  low i n  s p e c i f y i n g  c l a u s e s  prom oted 
t e s t  s c o r e s  t h a t  were c o n s i s t e n t l y  low er  th a n  th e  s c o r e s  a t t r i b u t a b l e  
to  t h e  o t h e r  two c l a u s e  t y p e s .  T h is  t r e n d  may be o b se rv e d  i n  any o f  
t h e  t a b l e s  o f  raw s c o re s  i n  Appendix B and most o b v io u s ly  i n  t h e  
s c o r e s  f o r  i n f e r e n c e - t y p e  q u e s t i o n s .  On th e  b a s i s  o f  th e  o b s e r v a ­
t i o n s  made above , i t  seems a d v i s a b l e  t o  m a in ta in  t h e  i s s u e  o f  
f u n c t i o n - t y p e  r a t i o  as an  open q u e s t i o n  u n t i l  f u r t h e r  e x p e r im e n ta t io n  
can  p r o v id e  d e f i n i t i v e  an sw ers .
F or th e  p r e s e n t ,  t h i s  m o d i f ie d  fo rm u la  f o r  m essage d e n s i t y ,
N
MD = ------------------------- , w i l l  be r e g a r d e d  as a  f i r s t  a p p ro x im a t io n  o f  th e
N + P + S +  R
in d e x  o f  s e m a n t ic  i n f o r m a t io n  s o u g h t  i n  t h e  c o u r s e  o f  i n q u i r y  
d e s c r i b e d  h e r e .
Q u e s t io n - ty p e  I t  was p r e d i c t e d  t h a t  r e c a l l - t y p e  t e s t  q u e s t i o n s  would 
prom ote h ig h e r  s h o r t  an sw er ,  power t e s t  s c o r e s  th a n  would i n f e r e n c e -  
ty p e  q u e s t i o n s .  A v e ry  f a v o r a b l e  F r a t i o  i n d i c a t e d  t h a t  d i f f e r e n c e s  
i n  t e s t  s c o r e s  due to  d i f f e r e n c e s  i n  th e  two ty p e s  o f  q u e s t i o n s  w ere 
s i g n i f i c a n t .
F ig u r e  1 i n  C h a p te r  I I I  shows th e  q u a d r a t i c  r e g r e s s i o n  l i n e s  
f o r  b o th  r e c a l l -  and i n f e r e n c e - t y p e  q u e s t i o n s .  The r e l a t i o n s h i p s  
betw een th e  two r e g r e s s i o n  l i n e s  a r e  a lm o s t  p e r f e c t l y  l i n e a r .  T h is  
means t h a t  th e  p r e d i c t i v e  v a lu e s  betw een t h e s e  f i n d i n g s  can  be 
a p p r o p r i a t e l y  d e s c r ib e d  i n  i n t e r v a l  s t e p s .  A c e r t a i n  change i n  th e  
d e n s i t y  r a t i o  o f  a p a s s a g e  o f  i n f o r m a t iv e  m a t e r i a l  s h o u ld  p ro d u ce  a 
p r e d i c t a b l e  i n t e r v a l  o f  change i n  r e l a t e d  t e s t  s c o r e s  b ased  on b o th  
r e c a l l -  and i n f e r e n c e - t y p e  q u e s t i o n s .
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The p o s i t i v e  n a t u r e  o f  t h e s e  f i n d i n g s  i s  most e n c o u ra g in g .
As th e  te c h n iq u e  o f  m essage d e n s i t y  a n a l y s i s  r e c e i v e s  f u r t h e r  r e ­
f in e m e n ts  , a v e r y  s t a b l e  and u s e f u l  t o o l  f o r  t e a c h i n g  and e v a l u a t i o n  
c o u ld  e v o lv e .
Summary o f  t h e  E x p e r im e n ta l  F in d in g s  
The f i n d i n g s  o f  th e  s t a t i s t i c a l  a n a l y s e s  o f  t h e  t e s t  s c o r e s  
can  be  s t a t e d  b r i e f l y  as  f o l l o w s :
1. T h e re  i s  a s i g n i f i c a n t  d i f f e r e n c e  b e tw een  t h e  s c o r e s  o f  d e n s i t y  
r a t i o  g ro u p s .  Im provem ents  i n  co m p re h en s io n  and im m edia te  
r e t e n t i o n  as  m easured  i n  s h o r t  an sw er ,  power t e s t  s c o r e s  a r e  
i n v e r s e l y  p r o p o r t i o n a l  t o  m essage  d e n s i t y  w i t h i n  t h e  l i m i t s  
d e s c r i b e d  by a q u a d r a t i c  r e g r e s s i o n  l i n e .
2. T h e re  i s  n o t  a s i g n i f i c a n t  d i f f e r e n c e  b e tw een  t h e  s c o r e s  o f  
f u n c t i o n - t y p e  r a t i o  g ro u p s .  S p e c i f y i n g  s t a t e m e n t s  w e re  n o t  
shown t o  be more e f f e c t i v e  i n  p ro m o tin g  u n d e r s t a n d i n g  and 
r e t e n t i o n  th a n  a r e  p r e p a r a t o r y  and r e i n f o r c i n g  s t a t e m e n t s  as  
m easured  i n  t h e  p r e s e n t  s tu d y .
3 . T h e re  i s  a s i g n i f i c a n t  d i f f e r e n c e  be tw een  th e  s c o r e s  o f  q u e s t i o n  
ty p e  g ro u p s .  R e c a l l - t y p e  q u e s t i o n s  p rom oted  h i g h e r  s h o r t  a n sw er ,  
power t e s t  s c o r e s  a t  a l l  l e v e l s  o f  m essage d e n s i t y  t h a n  d id  
i n f e r e n c e - t y p e  q u e s t i o n s .
On t h e  b a s i s  o f  p o s i t i v e  f i n d i n g s  on two o u t  o f  t h r e e  main 
e x p e r im e n ta l  h y p o th e s e s ,  t h e  f e a s i b i l i t y  o f  a p p ly in g  t h e  m essage 
d e n s i t y  c o n c e p t  t o  t h e  m easurem ent o f  s e m a n t ic  i n f o r m a t io n  seems 
e v i d e n t .  I f  p o s i t i v e  r e s u l t s  on t h e  seco n d  m ain  h y p o t h e s i s  d e a l i n g  
w i t h  f u n c t i o n - t y p e  r a t i o  a r e  a c h ie v e d  th r o u g h  f u r t h e r  r e f in e m e n t s  
i n  t h e  e x p e r im e n ta l  p r o c e d u r e ,  t h e  f e a s i b i l i t y  s h o u ld  be  enhanced
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s u b s t a n t i a l l y .  As s t a t e d  p r e v i o u s l y ,  t h e  t e s t  a r t i c l e s  w ere  b a se d  on 
f i c t i t i o u s  r a t h e r  th a n  norm al i n f o r m a t iv e  m a t e r i a l s .  The e f f e c t s  o f  
m essage d e n s i t y  i n  norm al i n f o r m a t iv e  m a t e r i a l s  rem a in s  t o  be t e s t e d .
The s u b s t a n t i v e  h y p o th e se s  T hese  two h y p o th e se s  c a n n o t  be t e s t e d  
d i r e c t l y  by th e  e x p e r im e n ta l  t e c h n iq u e s  d e s c r ib e d  h e r e .  Terms such  
as " b u rd e n  o f  i n f o r m a t io n "  and " s e m a n t ic  in f o r m a t io n "  do n o t  le n d  
th e m s e lv e s  e a s i l y  t o  d i r e c t  q u a n t i t a t i v e  t r e a t m e n t .  They w ere  
d i s c u s s e d  and e x p la in e d  i n  t h e  s u rv e y  o f  t h e  l i t e r a t u r e  i n  C h a p te r  I .
I n  o r d e r  t o  t e s t  t h e  s u b s t a n t i v e  h y p o th e se s  by e x p e r im e n ta l  means, 
th e n ,  i t  has  been  n e c e s s a r y  t o  p o se  s t a t e m e n t s  g row ing o u t  o f  t h e  
s u b s t a n t i v e  h y p o th e s e s  t h a t  can  be e x p re s s e d  i n  te rm s o f  th e  r e l a t i o n ­
s h ip s  t h a t  e x i s t  be tw een  two o r  more v a r i a b l e s .  T hus , t h e  im p res ­
s i o n i s t i c  te rm  " b u rd e n "  i s  m easured  i n  l e v e l s  o f  d e n s i t y  f o r  th e  
p u rp o s e  o f  t h i s  s tu d y .  I n  th e  second  s u b s t a n t i v e  h y p o t h e s i s ,  d e n s i t y ,  
a d e r iv e d  m e asu re ,  was e x p re s s e d  as an in d e x  o f  s t a t e m e n t s  o f  two 
main t y p e s :  n u c l e a r  and s u p p o r t i n g . The te rm  n u c l e a r  was a s s ig n e d
t o  t h o s e  s t a t e m e n t s  s a i d  t o  c o n t a i n  th e  e s s e n t i a l  s e m a n t ic  i n f o r ­
m a tio n  i n  a  m essage .
The f i r s t  s u b s t a n t i v e  h y p o t h e s i s . - - C e r t a i n  s t a t e m e n t s  
( te rm ed  n u c l e a r  s t a t e m e n t s )  i n  an in f o r m a t iv e  message c a r r y  t h e  " b u r ­
den" o f  th e  i n f o r m a t io n  w h i l e  o t h e r  s t a t e m e n t s  i n  t h e  m essage s e r v e  
a s u p p o r t in g  r o l e  ( e x p l i c i t l y ,  p r e p a r a t i o n ,  s p e c i f i c a t i o n ,  and r e i n ­
fo rc e m e n t) .
I f  t h e  d e f i n i t i o n  o f  n u c l e a r  s t a t e m e n t s  g iv e n  i n  Appendix A 
i s  a c c e p te d  h y p o t h e t i c a l l y ,  th e n  i t  can  be s a id  t h a t  n u c l e a r  s t a t e ­
ments c a r r y  th e  " b u rd e n "  o f  an i n f o r m a t iv e  m essage. I f  t h e  d e f i n i t i o n s
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o f  s u p p o r t in g  c l a u s e  f u n c t i o n s  a r e  a c c e p te d ,  f o r  t h e  sa k e  o f  i n q u i r y ,  
th e n  th e y  can  be s a i d  t o  a f f e c t  th e  e x t e n t  t o  w h ich  a m e s s a g e 's  
r e c i p i e n t s  w i l l  u n d e r s ta n d  and remember i t .  Such m easu res  o f  compre­
h e n s io n  and r e t e n t i o n  a r e  b a se d  on th e  mean s c o r e s  o f  s h o r t  answ er, 
power t e s t s  b a se d  on m a t e r i a l s  c o n t a in in g  m easured  p r o p o r t i o n s  o f  t h e  
f o u r  c l a u s e  f u n c t i o n - t y p e s .  The t e s t  m a t e r i a l s  w ere  c o n t r o l l e d  i n  
o r d e r  to  em phasize  th e  e f f e c t s  o f  n u c l e a r  t o  s u p p o r t in g  c l a u s e  p r o ­
p o r t i o n s .  Most o f  t h e  a r t i s t i c  f e a t u r e s  o f  in f o r m a t iv e  c o m p o s i t io n  
w ere  av o id ed  to  h o ld  t o  a  minimum t h e  e f f e c t s  o f  u n i d e n t i f i e d  f a c t o r s .
The a r t i c l e s  w i th  low d e n s i t y  r a t i o s  a f f e c t e d  th e  s u b j e c t s '  
p e r fo rm a n ces  f a v o r a b l y .  The a r t i c l e s  w i th  h ig h  d e n s i t y  r a t i o s  a f f e c t e d  
th e  s u b j e c t s '  p e r fo rm a n c e s  u n f a v o r a b l y .  On t h e  b a s i s  o f  t h e  i n t e r ­
p r e t a t i o n s  p r e s e n t e d  h e r e ,  t h e  i n v e s t i g a t o r  a c c e p t s  th e  f i r s t  su b ­
s t a n t i v e  h y p o th e s i s  w i th  t h e  acknow ledgem ent t h a t  t h e  te rm  s u p p o r t in g  
may be ex te n d e d  to  in c lu d e  more th a n  t h r e e  f u n c t i o n - t y p e s  as  a 
r e s u l t  o f  f u r t h e r  s tu d y .
The second  s u b s t a n t i v e  h y p o t h e s i s . - - T h e  r a t i o  o f  n u c l e a r  
s t a t e m e n t s  t o  s u p p o r t in g  s t a t e m e n t s  p r o v id e s  an  i n d i c a t o r ,  o r  in d e x ,  
o f  t h e  d e n s i t y  o r  s e m a n t ic  i n f o r m a t io n  i n  a  m essage .
The r e s u l t s  o f  t h e  m u l t i p l e  r e g r e s s i o n s  f o r  th e  d e n s i t y  main 
e f f e c t  show t h a t  th e  in d e x  d e r iv e d  from  th e  p r o p o r t i o n s  o f  n u c l e a r  
c l a u s e s  t o  t h e  t o t a l  number o f  c l a u s e  u n i t s  i n  a s e l e c t i o n  o f  m a t e r i a l  
h a s  d e m o n s t ra b le  p r e d i c t i v e  pow er. T h e re  seems t o  be s u f f i c i e n t  
j u s t i f i c a t i o n  i n  t h e  r e g r e s s i o n  f i n d i n g s  t o  s t a t e  t h a t  v a r i a t i o n s  i n  
m essage d e n s i t y  can  i n d i c a t e  t h e  amount o f  s e m a n t ic  i n f o r m a t io n  i n  a 
m essage . T h is  g e n e r a l i z a t i o n  can  be e x te n d e d  f u r t h e r  to  s t a t e  t h a t
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v a r i a t i o n s  i n  s h o r t  an sw er ,  power t e s t  s c o r e s  b ased  on in f o r m a t iv e  
m a t e r i a l s  w i t h  d e n s i t y  r a t i o s  r a n g in g  from 1 /0  t o  1 /15  w i l l  i n c r e a s e  
a lo n g  a  q u a d r a t i c  r e g r e s s i o n  l i n e .
The second  s u b s t a n t i v e  h y p o th e s i s  i s  a c c e p t a b l e  t o  th e  i n ­
v e s t i g a t o r  on  t h e  b a s i s  o f  t h e s e  f i n d i n g s .
C o n c lu s io n  T h is  s tu d y  h as  examined th e  f e a s i b i l i t y  o f  u s in g  mes­
sa g e  d e n s i t y ,  as  d e f in e d  i n  t h i s  s t u d y ,  as  a  m easure  o f  s e m a n t ic
Ni n f o r m a t io n .  The m o d if ie d  message d e n s i t y  fo rm u la ,  MD =   ,
N + P +  S +  R
i s  o n ly  an  a p p ro x im a t io n  a t  t h i s  s t a g e  o f  d ev e lo p m en t .  Even now, 
how ever,  when i t  i s  u sed  i n  c o n j u n c t io n  w i th  t h e  two q u a d r a t i c  
r e g r e s s i o n  fo rm u la s  p r e s e n t e d  i n  C h a p te r  I I I ,  i t  has  a l e v e l  o f  p r e ­
d i c t i v e  power w h ich  p r e s a g e s  t h e  developm ent o f  a  s t a b l e  and a c c u r a t e  
in s t r u m e n t  f o r  a  p r i o r i  e v a l u a t i o n  o f  t h e  e f f e c t i v e n e s s  o f  i n f o r m a t iv e  
m e s s a g e s .
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I n s t r u c t i o n s  f o r  M essage D e n s i ty  A n a ly s i s  
B a s ic  C oncep t
T h is  method o f  m essage d e n s i t y  a n a l y s i s  i s  b a s e d  on two 
h y p o th e s e s  w h ich  can  he  s t a t e d  v e r y  s im p ly .  The f i r s t  h y p o th e s i s  
i s  t h a t  c e r t a i n  s t a t e m e n t s  ( te rm ed  n u c l e a r  s t a t e m e n t s )  i n  an i n f o r ­
m a t iv e  m essage c a r r y  t h e  " b u rd e n "  o f  t h e  i n f o r m a t i o n  w h i l e  a l l  th e  
o t h e r  s t a t e m e n t s  ( te rm ed  p r e p a r a t o r y ,  s p e c i f y i n g ,  and r e i n f o r c i n g  
s t a t e m e n t s )  a f f e c t  th e  e x t e n t  t o  w h ich  t h e  m e s s a g e 's  r e c i p i e n t  w i l l  
u n d e r s ta n d  and remember i t .  The second  h y p o t h e s i s  i s  t h a t  th e  r a t i o  
o f  n u c l e a r  s t a t e m e n t s  t o  th o s e  o f  t h e  l a t t e r  ty p e s  i s  an  i n d i c a t o r ,  
o r  in d e x ,  o f  t h e  d e n s i t y  o f  s e m a n t ic  i n f o r m a t i o n  i n  a m essage .
M essage d e n s i t y  a n a l y s i s  c o n s i s t s  o f  r e s o l v i n g  a m essage 
i n t o  s e p a r a t e  s t a t e m e n t s  and th e n  d e s i g n a t i n g  eac h  s t a t e m e n t  as  
n u c l e a r  (N ), p r e p a r a t o r y  ( P ) , s p e c i f y i n g  ( S ) ,  o r  r e i n f o r c i n g  ( R ) . 
Each ty p e  o f  s t a t e m e n t  can  th e n  be a s s ig n e d  an a p p ro x im a te  w e ig h t in g  
f a c t o r  t o  d e te rm in e  i t s  c o n t r i b u t i o n  to  t h e  d e n s i t y  o f  s e m a n t ic  
i n f o r m a t io n  i n  a m essage .
T h is  method o f  a n a l y s i s  s h o u ld  be h e l p f u l  t o  r e a c h e r s ,  
s p e a k e r s ,  and w r i t e r s  who need  t o  p r e d i c t  how much i n f o r m a t i o n  
can  b e  r e a s o n a b l y  im p a r te d  i n  a  l i m i t e d  amount o f  t im e  o r  page 
s p a c e .
P ro c e d u re
S e l e c t i o n  o f  m a t e r i a l  Each p a s s a g e  s e l e c t e d  f o r  a n a l y s i s  from  a 
body o f  m a t e r i a l  s h o u ld  be  lo n g  enough t o  i n c l u d e  a t  l e a s t  one 
im p o r ta n t  c o n c e p t  o r  p o i n t  o f  i n f o r m a t i o n .  I t  i s ,  o f  c o u r s e ,  
im p o r ta n t  t o  s e l e c t  enough p a s s a g e s  from  a  w ork t o  i n s u r e  a 
r e p r e s e n t a t i v e  sam ple  o f  m a t e r i a l .  The a n a l y s t  w i l l  f e e l  most
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c o n f i d e n t  when he i s  w o rk in g  w i t h  p a s s a g e s  o f  f a m i l i a r  s u b j e c t  
m a t t e r .  T h is  i s  b e c a u se  he  must be a b l e  t o  d e c id e  w h ich  s t a t e m e n t s  
make up th e  e s s e n c e  o f  a  m essage and w h ich  ones a r e  s u p p le m e n ta ry .
P r e l i m i n a r i e s  A p a s s a g e  s h o u ld  be r e a d  th o r o u g h ly  b e f o r e  t h e  
a n a l y s i s  i s  begun. Once an  a n a l y s t  i s  i n  a  p o s i t i o n  t o  d e c id e  
how th e  p a r t s  o f  a p a s s a g e  a r e  r e l a t e d  t o  eac h  o t h e r ,  he  i s  r e a d y  to  
b e g in  t h e  a n a l y s i s .
U n i t  o f  m easure  Symbol m e a s u re s ,  such  a s  phoneme and word c o u n t s ,  
do n o t  s u f f i c e  i n  m essage d e n s i t y  a n a l y s i s  as  i n d i c a t o r s  o f  s e m a n t ic  
i n f o r m a t io n .  The b a s i c  u n i t  o f  m easure  must be l a r g e  enough t o  b e a r  
one o f  t h e  f o u r  s e m a n t ic  f u n c t i o n s  l i s t e d  above . The a n a l y s t  m ust be 
a b l e  t o  a s s i g n  eac h  u n i t  i n  an  i n f o r m a t iv e  s e l e c t i o n  t o  o n ly  one o f  
t h e  f o u r  f u n c t i o n - t y p e s . T h is  means t h a t  th e  b a s i c  u n i t  o f  m easure  
m ust be a p r im a ry  o r  s im p le  s t r u c t u r e .  The u n i t  w h ich  m eets  t h e s e  
demands and w hich  i s  u s e d  as t h e  b a s i c  u n i t  i n  m essage d e n s i t y  a n a l y s i s  
i s  t h e  c l a u s e .
A s im p le  E n g l i s h  s e n te n c e  c o n s i s t s  o f  one c l a u s e .  A l l  l a r g e r  
and more i n t r i c a t e  s e n te n c e s  can  be r e s o l v e d  i n t o  c l a u s e s .  Compound 
noun and v e r b  p h r a s e s ,  compound and com plex s e n t e n c e s ,  p a s s i v e s ,  
q u e s t i o n s ,  and a l l  o t h e r  v a r i e t i e s  o f  E n g l i s h  s t a t e m e n t s  a r e  d e r i v e d  
from  a s m a l l  number o f  c l a u s e  s t r u c t u r a l  t y p e s .
D em arc a t io n  o f  c l a u s e s  The p ro c e d u re  fo l lo w e d  i n  m essage  d e n s i t y  
a n a l y s i s  in v o l v e s  two s t e p s .  F i r s t ,  t h e  a n a l y s t  d e m a rc a te s  ( e s t a b l i s h e s  
t h e  b o u n d a r ie s  o f )  th e  i n d i v i d u a l  c l a u s e s  w i t h i n  th e  m essage . Then , 
he  i d e n t i f i e s  each  c l a u s e  a c c o r d in g  t o  t h e  f u n c t i o n  w h ich  i t  s e r v e s .
The fo l lo w in g  g u i d e l i n e s  s h o u ld  be fo l lo w e d  i n  t h e  d e m a rc a t io n  o f  
c l a u s e s :
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1. F o r  t h e  p u rp o s e  o f  t h i s  a n a l y s i s ,  we s h a l l  s a y  
t h a t  e v e r y  c l a u s e  has e i t h e r  a noun p h r a s e  and a 
v e r b  p h r a s e ,  o r
2. a  c o n v e n t io n a l  r e p r e s e n t a t i o n  o f  a  noun p h r a s e  
and v e r b  p h r a s e .
Most c l a u s e s  e n c o u n te r e d  i n  i n f o r m a t i v e  d i s c o u r s e  c o n s i s t  
o f  one noun p h r a s e  and one v e r b  p h r a s e .  T h e re  a r e  f r e q u e n t  i n ­
s t a n c e s ,  how ever ,  w here  e i t h e r  t h e  noun p h r a s e  o r  t h e  v e r b  p h r a s e  
may be  o m i t t e d  th ro u g h  a s t y l i s t i c  c o n v e n t io n .  Common o c c u r r e n c e s  
o f  t h e s e  c o n v e n t io n s  i n c l u d e :
1. The i m p e r a t i v e  c o n s t r u c t i o n ,  w here  t h e  noun p h r a s e  
i s  " u n d e r s to o d " :  "Come b a c k ! "  " D o n ' t  m e n tio n  i t . "
2. E x c la m a t io n s ,  w h ere  e i t h e r  th e  noun p h r a s e ,  v e r b  
p h r a s e ,  o r  b o th  may be " u n d e r s to o d " :  " J o h n ! "
"H ey!"  "No?" " S to p ! "
3. H e a d in g s ,  w here  t h e  c o n s t r u c t i o n  i s  f r a g m e n ta ry :
" The E p ic  Poem."
The t r u n c a t e d  c l a u s e s  d e s c r i b e d  i n  t h e  f i r s t  two i n s t a n c e s  above a r e  
much more common i n  b e l l e t r i s t i c  and s u a s o r y  w orks  th a n  i n  i n f o r ­
m a t iv e  d i s c o u r s e .  The m essage d e n s i t y  a n a l y s t  c o u n ts  c o n v e n t i o n a l l y  
t r u n c a t e d  s t a t e m e n t s  as  c l a u s e s  when th e y  o c c u r .
The f o l l o w i n g  s e c t i o n  d e a l s  w i t h  t h e  m ost common d e m a rc a t io n  
p r o b le m s .
S im p le  s e n t e n c e s . - - A s  s t a t e d  above ,  a s im p le  s e n te n c e  n o r m a l ly  
c o n s i s t s  o f  a  noun p h r a s e  and a v e rb  p h r a s e .  E i t h e r  o f  t h e s e  p h r a s e s  
may be compound, and th e y  may be q u a l i f i e d  w i t h  a d j e c t i v e  and a d v e rb  
p h r a s e s .  I f ,  how ever ,  a m o d ify in g  e le m e n t  c o n t a i n s  a noun p h r a s e
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and v e rb  p h ra s e  o f  i t s  own, th e  s e n te n c e  i n  q u e s t i o n  c o n s i s t s  o f  more
th a n  one c l a u s e .  S im ple s e n t e n c e s ,  t h e n ,  a r e  dem arca te d  as one c l a u s e
f o r  t h e  p u rp o se  o f  message d e n s i t y  a n a l y s i s .
Exam ples: "The moon r e f l e c t s  s u n l i g h t . "  ( s im p le  noun
and v e r b  p h r a s e s )
"The moon and th e  e a r t h  r e f l e c t  s u n l i g h t . "
(compound noun p h r a s e )
"The moon a b so rb s  and r e f l e c t s  s u n l i g h t . "
(compound v e rb  p h r a s e )
Each one o f  t h e s e  exam ples i s  one c l a u s e .
Compound s e n t e n c e s . --A  compound s e n te n c e  c o n t a in s  two o r  
more c l a u s e s ,  o f  c o u r s e .  The c l a u s e s  may be  o f  two o r  more f u n c t i o n -  
ty p e s  as  w e l l .
Example: "The moon does r e f l e c t  some s u n l i g h t ,  b u t  i t  a l s o
a b so rb s  some s u n l i g h t , "  (compound s e n te n c e ,  two 
c l a u s e s ,  th e  f i r s t  in t r o d u c e s  th e  second  by 
r e s t a t i n g  an e a r l i e r  s e n t e n c e )
Complex s e n t e n c e s . — A com plex s e n te n c e  c o n ta in s  two o r  
more c l a u s e s  o f  w h ich  one o r  more o f  t h e  c l a u s e s  m odify  th e  p r i n c i p l e  
c l a u s e .
Example: "The moon i s  a m i r r o r  w h ich  r e f l e c t s  s u n l i g h t . "
(com plex s e n t e n c e ,  th e  seco n d  c l a u s e  m o d i f ie s  
m i r r o r )
I n  eac h  o f  th e  exam ples g iv e n  above , th e  a n a l y s t  d em arca te s  two 
c l a u s e s  f o r  i d e n t i f i c a t i o n  i n t o  c l a u s e  f u n c t i o n - t y p e s .
C o n jo in in g  and em bedding. - - T h e  exam ples o f  compound p h r a s e s  
and c l a u s e s  g iv e n  so  f a r  a r e  s im p ly  j o i n e d  l i k e  beads on a s t r i n g .
T h is  p r o c e s s  i s  c a l l e d  c o n j o in in g .  I n  many c a s e s ,  p h r a s e s  and c l a u s e s  
a r e  i n s e r t e d  i n t o  o th e r  p h r a s e s  and c l a u s e s .  T h is  i s  c a l l e d  embedding. 
I n  t h e  examples be low , c o n jo in e d  e le m e n ts  w i l l  be u n d e r s c o re d  w i t h  
an i n t e r r u p t e d  l i n e  and embedded e le m e n ts  w i t h  a s o l i d  l i n e .
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Exam ples: "The moon r e f l e c t s  s u n l i g h t  p a s s i v e l y  and
wi_th_a__pa.le c a s t ^ "  ( c o n jo in e d  p h r a s e ,  a d v e rb ,  
one c l a u s e )
"The moon r e f l e c t i n g  i t s  p a l e ,  c o o l  l i g h t  
g iv e s  f a m i l i a r  o b j e c t s  an  u n e a r t h l y  g lo w ."  
(embedded p h r a s e ,  a d j e c t i v e ,  one c l a u s e )
"The f a c t  t h a t  t h e  moon r e f l e c t s  s u n l i g h t  
a f f e c t s  human b e h a v i o r . "  (embedded c l a u s e ,  
a d j e c t i v e ,  two c l a u s e s )
"B o th  th e  e a r t h  and th e  moon h a n g in g  i n  t h e  
v o id  o f  sp a c e  r e f l e c t  and a b s o rb  t h e  l i g h t  
o f  t h e  su n ,  w h i l e  t h e  sun ,_w hi£h_ is_  burning^
jLtself_out_j_ ^ u £ h ^s_ th r£ u g h _ tl ie _ u i i iv e r^ s^ .
(one c o n jo in e d  c l a u s e ,  t h e  f i r s t  c l a u s e  
c o n t a i n s  an embedded p h r a s e ,  t h e  seco n d  c l a u s e  
c o n t a i n s  an embedded c l a u s e ,  t h e  w hole  s t a t e ­
ment c o n s i s t s  o f  t h r e e  c l a u s e s )
A r a t i o n a l e  f o r  t h e  c l a u s e  as  t h e  b a s i c  u n i t  T h is  s y s te m  o f  c l a u s e  
d e m a rc a t io n  may seem i n e q u i t a b l e  i n  some a p p l i c a t i o n s  t o  i n d i v i d u a l  
s e n t e n c e s .  F o r  i n s t a n c e ,  t h e  s t a t e m e n t ,  "On t h e  f i r s t  day  o f  eac h  
l u n a r  c y c l e ,  c e r t a i n  members o f  t h e  t r i b e  w e re  s e e n  t o  c a r r y  on a 
r i t e  d a t i n g  back  s e v e r a l  c e n t u r i e s  b e f o r e  t h e  d i s c o v e r y  o f  A m eric a ,"  
w i l l  be  d e m a rc a te d  as  o n ly  one c l a u s e .  By t h e  same to k e n ,  t h i s  
s t a t e m e n t ,  "The man who s t a y e d  b e h in d  f e l t  l e f t  o u t , "  i s  d e m a rc a te d  
as  two c l a u s e s .  The a n a l y s t  o r  r e a d e r  i s  n o t  t o  be b lam ed i f  h i s  
i n t u i t i o n  l e a d s  h im  t o  f e e l  t h a t  t h e  f i r s t  exam ple c o n t a i n s  much more 
i n f o r m a t i o n  th a n  th e  s e c o n d .  N o n e th e l e s s ,  t h e  sy s te m  o f  d e m a rc a t io n  
h e r e  h a s  two a d v a n ta g e s :
1. The m essage d e n s i t y  m easure  i s  b a s e d  on r e l a t i v e l y  l a r g e  
numbers o f  c l a u s e s .  A few seem ing  a n o m a lie s  w i l l  n o t  
u p s e t  t h e  a c c u ra c y  o f  t h e  o v e r a l l  m e asu re .  The i n v e s t i ­
g a t o r  h a s  a p p l i e d  t h i s  p r o c e d u re  t o  numerous sam ple  
p a s s a g e s  and h a s  found  t h a t  c l a u s e s  "h eav y "  i n  p u t a t i v e
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i n f o r m a t io n  c o n t e n t  a r e  b a la n c e d  i n  th e  lo n g  ru n  by th o s e  
w i th  " l i g h t "  c o n t e n t .  The s t r i c t  c l a u s e  c o u n t  a d v o c a te d  
h e r e  w i l l  y i e l d  a f a i r  a c c o u n t in g  o f  t h e  u n i t s  o f  d e n s i t y  
m easure  i n  a r e p r e s e n t a t i v e  sam ple  o f  i n f o r m a t iv e  p a s s a g e s .
2. S e n te n c e s  su c h  as  t h e  one g iv e n  i n  t h e  f i r s t  example 
above c o u ld  be s e p a r a t e d  i n t o  a m ain  c l a u s e  and a s e t  
o f  l i n k e d  m o d ify in g  p h r a s e s .  However, t h a t  p ro c e d u re  
would  hav e  th e  e f f e c t  o f  making a  sam ple  o f  m a t e r i a l  
seem l e s s  d en se  t h a n  i t  r e a l l y  i s .  D iv id in g  a c o m p li ­
c a t e d  c l a u s e  i n t o ,  l e t  u s  s a y ,  a  n u c l e a r  and a s p e c i ­
f y in g  u n i t  w ould  p l a c e  one u n i t  i n  t h e  n u m e ra to r  and
one u n i t  i n  t h e  d e n o m in a to r  o f  t h e  m essage d e n s i t y
Nfo rm u la :  MD =   I n  o t h e r
N + k i ( P )  + k 2 (S )  + k3(R )
w o rd s ,  c o u n t in g  a  c o m p l ic a te d  c l a u s e  as  two u n i t s  w i l l  
u s u a l l y  r e d u c e  r a t h e r  t h a n  i n c r e a s e  i t s  b e a r i n g  on t h e  
m essage d e n s i t y .
I d e n t i f i c a t i o n  o f  c l a u s e  f u n c t i o n  A f t e r  he  h a s  d e m a rc a te d  th e  c l a u s e s  
i n  a  p a s s a g e ,  t h e  a n a l y s t  i d e n t i f i e s  eac h  c l a u s e  u n i t  a c c o rd in g  t o  th e  
f u n c t i o n s  d e f in e d  be low .
I .  N u c le a r  S ta t e m e n t s  t h a t  c o n t a i n  th e  e s s e n ­
t i a l  i n f o r m a t i o n  i n  a m essage a re  
c a l l e d  n u c l e a r .  T hese  a r e  t h e  
s t a t e m e n t s  t h a t  w ou ld  make up a 
b a r e  s e n t e n c e  o u t l i n e  w i th  no am­
p l i f i c a t i o n .  They a r e  th e  p a r t s  
o f  a m essage t h a t  s h o u ld  be b r o u g h t  
t o  t h e  f o r e  as s a l i e n t  p o i n t s .  I f  
a  r e a d e r  o r  l i s t e n e r  can  a s s i m i ­
l a t e  t h e  n u c l e a r  c l a u s e s  i n t o  h i s  
t h i n k i n g ,  he s h o u ld  be a b l e  t o  c a l l  
t h e  m eaning o f  t h e  m essage t o  mind 
a t  w i l l  and r e p l i c a t e  t h e  i n f o r ­
m a t io n  a c c u r a t e l y .
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I I .  P r e p a r a t o r y
A. T r a n s i t i o n a l
B. A f f e c t i v e
1. R h e t o r i c a l  -  -  -  - 
q u e s t i o n s
2. I m p e r a t iv e  -  -  -  -
a .  commands
b .  e n t r e a t i e s
3 . Em otive
T hese  c l a u s e s  c o n d i t i o n  a  r e c i p i e n t  
f o r  t h e  n u c l e a r  s t a t e m e n t s .  
T r a n s i t i o n a l  c l a u s e s  t e l l  t h e  r e ­
c i p i e n t  w hat h e  i s  ab o u t  t o  en­
c o u n t e r  o r  p o i n t  o u t  a c o n n e c t io n  
be tw een  w hat h a s  b een  s t a t e d  and 
w hat i s  ab o u t  t o  be s t a t e d .
T hese  c l a u s e s  e l i c i t  a fram e o f  
mind on t h e  p a r t  o f  t h e  r e a d e r  o r  
l i s t e n e r .
s t y l i s t i c  d e v ic e s  f o r  d i r e c t i n g  
a t t e n t i o n  t o  an  o b v io u s  an sw er ,  
a d d r e s s e d  d i r e c t l y  t o  t h e  m e s s a g e 's  
r e c i p i e n t .
Em otive  c l a u s e s  a r e  d i r e c t  e x ­
p r e s s i o n s  o f  a  s p e a k e r ' s  o r  w r i t e r ' s  
a t t i t u d e s . ^
I I I .  S p e c i f y i n g
A. A u g m en ta tiv e
B. Im p le m e n ta l
S p e c i f y i n g  c l a u s e s  a r e  made up o f  
e x p l i c i t  i n f o r m a t io n  w h ich  i s  
s u p p le m e n ta l  t o  t h e  e s s e n t i a l  i n ­
f o r m a t io n  o f  t h e  n u c l e a r  s t a t e m e n t s ,  
A u g m en ta tiv e  c l a u s e s  c o n s i s t  o f  
s p e c i f i c ,  f a c t u a l  d e t a i l s .  They 
expand and e x p l a i n  n u c l e a r  c l a u s e s  
w i th o u t  b e in g  e s s e n t i a l  t o  t h e  
m essage .
Im p le m e n ta t io n  c o n s i s t s  o f  h y ­
p o t h e t i c a l  and f a c t u a l  i n s t a n c e s .  
T hese  a r e  c i t a t i o n s  o f  s p e c i f i c  
e v e n t s  and s i t u a t i o n s . 2
IV. R e i n f o r c in g
A. R e s ta te m e n t
R e i n f o r c i n g  c l a u s e s  s t r e n g t h e n  t h e  
im p r e s s i o n  o f  t h e  n u c l e a r  c l a u s e s  
and make them m em orable.
T h is  ty p e  i s  made up o f  e i t h e r  
s im p le  r e p e t i t i o n s  o r  r e i t e r a t i o n s  
i n  s l i g h t l y  changed  form .
1-Some s t a t e m e n t s  o f  a fram e o f  mind a r e  more t h a n  a f f e c t i v e :  
th e y  a r e  s t r o n g  s t a t e m e n t s  o f  an  e s s e n t i a l  p o i n t .  I n  t h i s  c a s e ,  
th e y  a r e  co u n te d  as  n u c l e a r  c l a u s e s .  Some s t a t e m e n t s  i n t r o d u c e  
p r e p a r a t o r y ,  r e i n f o r c i n g ,  and s p e c i f y i n g  c l a u s e s .  They a r e  c o u n te d  
as t r a n s i t i o n a l  c l a u s e s  a l s o .
I n  c a s e s  w h e re  t h e  m essage d e n s i t y  a n a l y s t  n e e d s  c l u e s  t o  
w h e th e r  a  c e r t a i n  c l a u s e  i s  n u c l e a r  o r  s p e c i f y i n g ,  he  m igh t c h e c k  to  
s e e  i f  t h e  s t a t e m e n t  i n  q u e s t i o n  i s  s u p p o r te d  by p r e p a r a t o r y ,  o r  
r e i n f o r c i n g  c l a u s e s .  I f  s o ,  i t  i s  r e a s o n a b l e  t o  assume t h a t  t h e  
s t a t e m e n t  i s  n u c l e a r .
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B. Com parison
1. A nalogy -  -  -
2. M etaphor r  -
3 . S im i le  -  -  -
4 .  O th e r  f i g u r e s  
o f  s p e e c h  -  -
T hese  a r e  s t a t e m e n t s  w h ich  p o i n t  
o u t  t h e  d i f f e r e n c e s  and s i m i l a r -  
i t i e s  be tw een  w hat a r e c i p i e n t  
a l r e a d y  u n d e r s t a n d s  and w hat he 
i s  t r y i n g  t o  u n d e r s t a n d . 3
Forms o f  l i t e r a l  o r  f i g u r a t i v e  
l i k e n e s s e s .
Here a r e  some exam ples  o f  t h e  c l a u s e  f u n c t i o n - t y p e s  i n  b o th  
l i s t  and p a r a g r a p h  form:
C la u s e  Type 
N u c le a r
S p e c i f y i n g - a u g m e n ta t i v e
S p e c i  f y in g - im p 1ement a l
R e i n f o r c i n g - r e s t a t e m e n t
R e in f o rc in g - c o m p a r i s o n
P r e p a r a t o r y - t r a n s i t i o n a l  
P r e p a r a t o r y - a f f e c t i v e
Sample C la u s e
E n t ro p y  i s  a p o s i t i v e  m easu re  o f  
d i s o r d e r .
D is o r d e r  i s  found  w h e re v e r  w ork 
i s  p e r fo rm e d .
F r i c t i o n  i n  y o u r  a u to m o b i le  en­
g in e  i s  a fo rm  o f  e n t r o p y .
The p o s i t i v e  m easu re  o f  d i s o r d e r  
i s  c a l l e d  e n t r o p y .
E n t ro p y  i s  l i k e  t h e  g r e m l in  i n  
a i r p l a n e  e n g i n e s .
T h e re  a r e  many p o s s i b l e  ex am p les .
I s  i t  h a r d  t o  t h i n k  o f  d i s o r g a n i ­
z a t i o n  as  an  a c t i v e  f o r c e ?
Next we w i l l  exam ine th e  dynam ics o f  a c c u m u la t io n .  ( t r a n s i t i o n a l )  
The two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r i n g  ab o u t  changes  i n  
a c c u m u la t io n .  ( n u c l e a r )  A c q u i s i t i o n  and d i s p o s a l  i n v o l v e  ad d in g  new 
b e lo n g in g s  and making room f o r  them . ( a u g m e n ta t iv e )  The a c q u i s i t i o n  
o f  a  new c o l o r  TV s e t  s e n d s  t h e  o ld  b la c k  and w h i t e  s e t  u p s t a i r s  t o  t h e  
c h i l d r e n ' s  room. ( Im p le m e n ta l )  T h is  l e a d s  u s  t o  a c l o s e r  lo o k  a t  th e  
p ro b lem . ( t r a n s i t i o n a l )  Changes i n  a c c u m u la t io n  a r e  b ro u g h t  ab o u t  
by a c q u i s i t i o n  and d i s p o s a l .  ( r e s t a t e m e n t )  T h ese  two f a c t o r s  a r e  
l i k e  two d i f f e r e n t  r o a d s  l e a d i n g  t o  t h e  same d e s t i n a t i o n .  (co m p a r iso n )
The v e r y  word " a c c u m u la t io n "  s u g g e s t s  c o n s t a n t  ch an g e .  ( a u g m e n ta t iv e )
^ Im p le m e n ta t io n  d i f f e r s  from  c o m p ar iso n  i n  t h i s  r e s p e c t :  . t h e  
fo rm e r  i s  an  i n s t a n c e  o f  w h a t t h e  r e f e r e n t  o f  a  n u c l e a r  c l a u s e  is^. The 
l a t t e r  i s  a - f i g u r e  o f  sp e e c h  i n d i c a t i n g  w hat t h e  r e f e r e n t  o f  a n u c l e a r  
c l a u s e  i s  l i k e .
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F o r  i n s t a n c e ,  a  new c a r  means a c q u i r i n g  th e  l a t e  model and d i s p o s in g  
o f  th e  o l d  m odel, ( im p le m e n ta l )  Runaway a c q u i s i t i o n  b u i l d s  a  
d a n g e ro u s  mementum. ( a f f e c t i v e )  A c q u i s i t i o n  and d i s p o s a l  a r e  r e l a t e d  
to  a c c u m u la t io n  i n  t h e  same way as s c r a t c h i n g  and i t c h i n g  to  p o i s o n  
iv y .  ( c o m p a r iso n )
S p e c i f i c  I n s t r u c t i o n s  
f o r  A n a ly s i s
1. You w i l l  be g iv e n  a book and a j u d g in g  fo rm .
a . The s e n t e n c e s  i n  e a c h  p a s s a g e  t o  be  a n a ly z e d  a r e
num bered .
b .  T h ere  i s  a  c o r r e s p o n d in g  colum n o f  num bers on t h e  form .
c .  Each p a s s a g e  i n  t h e  book i s  i d e n t i f i e d  w i t h  one column on
t h e  form .
d . Each row o f  s p a c e s  on  th e  fo rm  i s  d i v i d e d  i n t o  i n d i v i d u a l  
c e l l s  f o r :
1 )  number o f  c l a u s e s  i n  t h e  s e n te n c e  ( # c l )
2 )  number o f  n u c l e a r  c l a u s e s  (N)
3 )  number o f  p r e p a r a t o r y  c l a u s e s  (P)
4 )  number o f  s p e c i f y i n g  c l a u s e s  (S)
5) number o f  r e i n f o r c i n g  c l a u s e s  (R)
2. Read t h e  p a s s a g e  c a r e f u l l y .
3 . P i c k  o u t  t h e  main i d e a s  i n  t h e  p a s s a g e .
4 .  A n a ly ze  eac h  s e n t e n c e  i n  th e  p a s s a g e :
a .  Count t h e  number o f  c l a u s e s  i n  t h e  s e n t e n c e .
b .  E n t e r  t h e  number o f  c l a u s e s  u n d e r  # c l .
c .  D ecide  t h e  f u n c t i o n - t y p e  t o  w h ich  e a c h  c l a u s e  i n  t h e  s e n te n c e
b e l o n g s .
d . E n t e r  t h e  numbers i n  th e  c l a u s e  ty p e  co lum ns.
e .  Do t h i s  f o r  each  s e n t e n c e  i n  each  p a s s a g e .
5. The c l a u s e  c o u n t s  p r o v id e  th e  a n a l y s t  w i t h  t h e  numbers r e q u i r e d  t o  
com pute th e  m essage d e n s i t y  f o r  t h e  w ork a n a ly z e d .
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(1 )  Upon i n t r o d u c t i o n  by t h e  c h a irm a n ,  r i s e  and w a lk  b r i s k l y  
b u t  c a lm ly  t o  t h e  s p e a k e r ' s  s t a n d .  (2 )  W ait u n t i l  t h e  c h a irm an  h as  
f i n i s h e d  h i s  i n t r o d u c t o r y  r e m a rk s ,  how ever ,  b e f o r e  l e a v i n g  y o u r  
s e a t — do n o t  "jump t h e  g u n ."  (3 )  At t h e  s p e a k e r ' s  s t a n d ,  p au se  a 
moment, acknow ledge th e  c h a i rm a n ,  p e rh a p s  w i th  t h e  w o rd s ,  "Mr. C h a i r ­
man," and a d d re s s  t h e  a u d ie n c e  i n  m ost c a s e s  w i t h  t h e  w o rd s ,  " L a d ie s  
and g e n t le m e n ."  (4 )  A l th o u g h  som etim es d e s i r a b l e  t o  acknow ledge 
i n  y o u r  o p en ing  g r e e t i n g s  t h e  p r e s e n c e  o f  v e r y  im p o r ta n t  p e r s o n s ,  
u s u a l l y  i t  i s  u n n e c e s s a r y  t o  acknow ledge  a  number o f  i n d i v i d u a l s  o r  
g ro u p s .  (5 )  An o p e n in g  s t a t e m e n t  su c h  a s ,  "Mr. C ha irm an , Mr. Mayor, 
Members o f  t h e  B oard  o f  T r u s t e e s ,  R e p r e s e n t a t i v e  J o h n so n ,  A lderman 
M i l t o n ,  P o l i c e  C om m issioner B la c k w e l l ,  P r i n c i p a l  B i l b o ,  Coach Jo h n so n ,  
F i r e  C h ie f  Lawson, t h e  R everend  Mr. H a s t ,  o t h e r  d i s t i n g u i s h e d  g u e s t ,  
and l a d i e s  and g e n t le m e n ,"  may be a  b i t  l u d i c r o u s .
(6 )  Avoid random a c t i o n  a t  t h e  o u t s e t .  (7 )  I f  i t  i s  n e c e s s a r y  
t o  b u t t o n  y o u r  c o a t ,  a d j u s t  y o u r  t i e ,  o r  c l e a r  y o u r  t h r o a t ,  do so 
a t  y o u r  s e a t ,  n o t  upon r e a c h in g  th e  s p e a k e r ' s  s t a n d .  (8 )  Such 
a c t i v i t y  w i l l  d i s t r a c t  y o u r  l i s t e n e r s  a t  a  c r u c i a l  t im e  when you 
need  t o  be e s t a b l i s h i n g  f a v o r a b l e  i n t e r e s t  i n  you  as t h e  s p e a k e r  and 
i n  y o u r  s u b j e c t  m a t t e r .
(9 )  Even i f  t h e  ch a irm an  does  n o t  announce t h e  t i t l e  o f  
y o u r  s p e e c h ,  s t a r t  w i t h  t h e  f i r s t  s e n t e n c e  o f  y o u r  i n t r o d u c t i o n .
(10 ) Do n o t  b e g in  a  sp e e c h  by a n n o u n c in g  th e  t o p i c  i n  an  in c o m p le te  
s e n t e n c e ,  such  a s ,  "How th e  R u s s ia n s  p h o to g ra p h e d  th e  d a r k  s i d e  o f  
t h e  moon."
Eugene E. W h i te ,  P r a c t i c a l  P u b l i c  S p e a k in g , (2nd e d . ; New 
York: The M acm illan  Company, 1 9 6 4 ) ,  p .  282. P e r m is s io n  w aived  by
t h e  p u b l i s h e r .
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(1) How do you s e l e c t  a  s u b j e c t  f o r  a  speech?  (2) P u r p o s e f u l  
o b s e r v a t i o n  and th o u g h t f u l  a n a l y s i s ,  combined w i th  a  l i b e r a l  d a sh  o f  
i m a g in a t io n ,  w i l l  h e l p  you  f i n d  s u i t a b l e  s u b j e c t s  and a i d  you i n  
e x p l o r i n g  t h e i r  p o s s i b i l i t i e s .  (3 )  F or  exam ple ,  s t u d y  th e  p e n c i l  i n  
y o u r  hand .  (4 )  I t  i n v i t e s  you t o  l e a r n  and s h a r e  new know ledge about 
g r a p h i t e ,  wood, r u b b e r ,  com m unica tion , t h e  a r t  o f  w r i t i n g .  (5 )  Even 
i n  so  s im p le  a  s u b j e c t  t h e r e  w i l l  be  "news,r o f  i n t e r e s t  t o  most 
s p e a k e r s  and l i s t e n e r s .
(6 )  A f t e r  you u n e a r t h  a p o t e n t i a l  s u b j e c t ,  you  s h o u ld  t e s t  
i t  by a s k in g  two q u e s t i o n s :  Does i t  i n t e r e s t  me? (7 )  Can I  make
i t  m e an in g fu l  t o  o t h e r  p eo p le ?  (8 )  I f  e i t h e r  answ er i s  n e g a t i v e ,  
you s h o u ld  d i s c a r d  th e  s u b j e c t .  (9 )  I f  y o u r  answ ers a r e  a f f i r m a t i v e ,  
t e s t  t h e  s u b j e c t  f u r t h e r  by exam in ing  i t  i n  t h e  l i g h t  o f  th e  p r i n c i ­
p l e s  s u g g e s te d  i n  t h e  G lo s s a ry  u n d e r  S u b je c t  and O r i g i n a l i t y .
(10 )  Always s e e k  y o u r  s u b j e c t  e a r l y ,  and s e e k  i t  c a r e f u l l y  and 
m e th o d ic a l l y .  (11) And do n o t  abandon a p ro m is in g  s u b j e c t  a t  t h e  
f i r s t  s i g n  o f  d i f f i c u l t y .  (12) Remember t h a t  i t  t a k e s  t im e  to  
command a s u b j e c t  th o r o u g h ly  and t o  comprehend a l l  o f  i t s  f a c e t s  
and t r a c e  a l l  o f  i t s  i m p l i c a t i o n s .
C a r r o l l  C. A rn o ld ,  D ouglas E h n in g e r ,  and Jo h n  C. G e rb e r ,  
The S p e a k e r ' s  R esou rce  Book (C h ic ag o ,  1 1 1 . :  S c o t t ,  Foresman and
Company, 19 6 6 ) ,  p .  293. Q uoted w i t h  p e r m is s io n  o f  p u b l i s h e r .
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(1 )  A l l  l i s t e n e r s ,  b u t  o n ly  some s p e a k e r s ,  seem t o  know t h a t  
t h e  s p e a k e r  must s p e a k  l o u d l y  enough to  be  h e a rd  o r  h i s  b r e a t h  i s  
w a s te d .  (2 )  I f  you have  no rm al v o c a l  e q u ip m e n t ,  you  a r e  c a p a b le  o f  
s p e a k in g  so t h a t  you can  b e  h e a r d  by a h u n d red  l i s t e n e r s  i n  a mode­
r a t e l y  q u i e t  h a l l .  (3 )  You c a n ,  i f  you a r e  w i l l i n g  t o  w ork a t  i t ,  
e s t a b l i s h  h a b i t s  o f  u s in g  t h e  b re a th in g  a p p a r a t u s ,  t h e  v o c a l  f o l d s ,  
and th e  r e s o n a t o r s  e f f i c i e n t l y - - e v e n  p l e a s i n g l y .  (4 )  T h is  may r e q u i r e  
d r i l l ,  b u t  t h e  d r i l l s  a r e  b e s t  c o n d u c te d  as  s p e c i a l l y  p r e p a r e d  
e x e r c i s e s ,  n o t  i n  t h e  p u b l i c  s p e a k in g  s i t u a t i o n  i t s e l f .
(5 )  I t  i s  a l s o  p l a i n  t h a t  y o u r  p r o n u n c i a t i o n  and a r t i c u l a t i o n  
o f  w ords  m ust be r e a s o n a b l y  c o n v e n t io n a l  o r  u n d e r s t a n d i n g  w i l l  be im­
p a i r e d .  (6 )  A g a in ,  i f  you have  u n c o n v e n t io n a l  h a b i t s  o r  a r e  h a n d i ­
capped  by p h y s i c a l  o r  o t h e r  d i f f i c u l t i e s  so  t h a t  y o u r  s p e a k in g  manner 
d i s t r a c t s  from  t h e  com m unica tion  o f  you r  m ean ing , you must r e t r a i n  
y o u r s e l f .  (7) T h is  k in d  o f  r e t r a i n i n g  i s  b e s t  u n d e r t a k e n  u n d e r  t h e  
s u p e r v i s i o n  o f  a s p e e c h  r e h a b i l i t a t i o n  s p e c i a l i s t  and , e x c e p t  u n d e r  
s p e c i a l  c i r c u m s ta n c e s ,  c o n d u c te d  a p a r t  from  a t t e m p t s  t o  l e a r n  t h e  a r t  
o f  i n f l u e n c i n g  a u d ie n c e s  th r o u g h  p u b l i c  s p e a k in g .
(8 )  The sp eed  o r  r a t e  a t  w h ich  you sp e a k  i s  a f u n c t i o n  o f  th e  
d u r a t i o n  o f  sounds  and o f  t h e  d u r a t i o n  o f  t h e  p a u s e s  be tw een  th o s e  
so u n d s .  (9 )  Up t o  a p o i n t ,  i n t e l l i g i b i l i t y  depends  more on  c l e a r  
a r t i c u l a t i o n  t h a n  on th e  c o n t r o l  o f  r a t e .  (10 )  S p e a k e rs  who a r t i c u l a t e  
c l e a r l y  o f t e n  c a n  be u n d e r s to o d  when s p e a k in g  w e l l  o v e r  200 w ords a 
m in u te ;  some can  sp e a k  no more t h a n  160 w ords  a m in u te  b e f o r e  th e  
l i s t e n e r s  b e g in  t o  co m p la in  o f  t h e i r  s p e e d .  (11 )  On t h e  o t h e r  h an d ,  
f l u e n t  s p e a k e r s  se ld o m  a r e  th o u g h t  to  s p e a k  to o  s lo w ly  u n t i l  th e y  f a l l  
w e l l  below 100 w ords  a  m in u te .  (1 2 )  As a p u b l i c  s p e a k e r ,  you must 
l e a r n  by o b s e r v a t i o n ,  s tu d y ,  and d r i l l  w h a t k in d s  o f  em phasis  and 
mood can  be s u g g e s te d  by c h a n g in g  th e  d u r a t i o n  o f  w ords and p a u s e s ,  
t h u s  c h an g in g  th e  o v e r a l l  r a t e  o f  u t t e r a n c e .  (1 3 )  H e re ,  as  e v e r y ­
w h ere  i n  p u b l i c  s p e a k in g ,  m anageab le  v a r i e t y  i s  t h e  g o a l .
C a r r o l l  C. A rn o ld ,  D ouglas  E h n in g e r ,  and Jo h n  C. G e rb e r ,  
The S p e a k e r ' s  R eso u rce  Book (C h icag o ,  111: S c o t t ,  Foresm an and 
Company, 1 9 6 6 ) ,  p .  298. Q uoted w i th  p e r m i s s i o n  o f  p u b l i s h e r .
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( I )  We can  t h i n k  o f  meaning as a  s e t  o f  r e l a t i o n s h i p s  among 
t h i n g s ,  w o rd s ,  and i d e a s .  (2 )  Whenever we make a s t a t e m e n t ,  t h r e e  
f a c t o r s  a r e  in v o lv e d :  t h e  words u s e d ,  t h e  t h i n g  ( r e f e r e n t )  r e f e r r e d  
t o  by t h e  w o rd s ,  and t h e  s p e a k e r ' s  i d e a  o f  th e  t h i n g  r e f e r r e d  t o .
(3) The more s im p le ,  o b j e c t i v e  and m e a su ra b le  t h e  t h i n g  r e f e r r e d  t o ,  
t h e  more th e  meaning o f  t h e  word can  be p in n e d  down— t h a t  i s  t o  s a y ,  
th e  more e a s i l y  t h e  s p e a k e r ' s  meaning and th e  meaning a ro u s e d  i n  
t h e  l i s t e n e r  can  be b ro u g h t  i n t o  cong ruence  th ro u g h  r e f e r e n c e  to  th e  
o b j e c t  i t s e l f .  (4 )  The more i n t a n g i b l e  o r  com plex th e  r e f e r e n t ,
th e  more d i f f i c u l t  i t  i s  t o  a ro u s e  t h e  in te n d e d  c o n c e p t io n s  i n  t h e  
mind o f  t h e  l i s t e n e r .
(5 )  S in c e  so  many o f  th e  w ords we u s e  r e f e r  t o  t h a t  w hich 
i s  i n t a n g i b l e  o r  com plex, we a r e  c o n s t a n t l y  f a c e d  w i t h  t h e  d i f f i c u l t y  
o f  com m unicating  a c c u r a t e  m ean ings , o f  u s in g  w ords t h a t  a r e  c l e a r  
and e x p l i c i t .  (6 )  M utual u n d e r s t a n d in g  o f  what i s  meant by such  
te rm s as  d e l in q u e n c y ,  h a p p i n e s s ,  m o r a l i t y ,  a t t i t u d e s ,  p o l i t i c s ,  
r e l i g i o n ,  s o c i a l  w e l f a r e ,  i s  o f t e n  v e r y  d i f f i c u l t  t o  a c h ie v e .
(7) I f ,  f o r  exam ple , we w ere  t o  u s e  th e  te rm  s o c i a l i z e d  m e d ic in e  i n  
a  c la s s ro o m  s p e e c h ,  we w o u ld . f i n d  many d i f f e r e n t  c o n c e p t io n s  o f  
w hat i n  p r a c t i c e  c o n s t i t u t e s  s o c i a l i z e d  m e d ic in e ,  and many d i f f e r e n t  
view s ab o u t  i t s  p o s s i b l e  e f f e c t s .  (8 )  I n  a d d i t i o n ,  t h e r e  would be 
many d i f f e r e n t  d e g re e s  o f  i n t e n s i t y  o f  a t t i t u d e  tow ard  th e  c o n c e p t .
(9 )  Evoking  i n  t h e  mind o f  t h e  l i s t e n e r ,  t h e n ,  a c o n c e p t io n  s i m i l a r  
t o  t h a t  o f  th e  s p e a k e r  r e q u i r e s  most c a r e f u l  c o n s i d e r a t i o n  o f  th e  
m eanings t h e  l i s t e n e r s  may f i n d  i n  th e  te rm s u s e d .  (10) We can  o n ly  
to u c h  on t h e  p ro b lem  h e r e ,  s u g g e s t in g  some o f  t h e  d i f f i c u l t i e s  i t  
i n v o l v e s ,  and p r e s e n t i n g  a few s u g g e s t io n s  f o r  u s in g  w ords so t h a t  
t h e  p o s s i b i l i t y  o f  m isu n d e r s ta n d in g  i s  re d u c e d ,
( I I )  E xcep t f o r  s c i e n t i f i c  o r  t e c h n i c a l  te rm s ,  th e  words i n  
ou r la n g u a g e  n e c e s s a r i l y  have  m u l t i p l e  m ean ings.  (12) I f  we t r i e d  
t o  c r e a t e  a  la n g u ag e  w i th  a  d i s t i n c t  word f o r  e v e ry  p o s s i b l e  e v e n t ,  
o b j e c t ,  r e l a t i o n  and e x p e r i e n c e ,  o u r  v o c a b u l a r i e s  would become 
im p o s s ib ly  l a r g e  and u n w ie ld y .
(1 3 )  F o r  any g iv e n  i n d i v i d u a l ,  w ords have  o n ly  su ch  meaning 
as he has  had e x p e r ie n c e  w i t h  them , and ,  d i r e c t l y  o r  i n d i r e c t l y ,  
w i th  w hat th e y  r e p r e s e n t .  (14) I n  t h e  e v e ry d a y  a c t i v i t i e s  o f  l i v i n g ,  
words become a s s o c i a t e d  w i t h  t h e  o b j e c t s  and e v e n t s  o f  o u r  e x p e r i e n c e  
and w i th  id e a s  and f e e l i n g s ;  and we b u i l d  a v o c a b u la ry  w hich  e n a b le s  
us  to  t a l k  w i th  o t h e r s ,  t o  i n t e r a c t  and c o o p e r a te  w i t h  them, and, i n  
g e n e r a l ,  t o  r e l a t e  o u r s e lv e s  t o  t h e  w o r ld  around  u s .  (15) S in c e  p e o p le  
i n  any g iv e n  c u l t u r e  e x p e r i e n c e  many t h i n g s  i n  common th e y  come t o  have  
many w ords i n  common.
H orace  G. R ah sk o p f ,  B a s ic  Speech Improvement (New York: H a rp e r  & 
Row, P u b l i s h e r s ,  I n c . ,  1 9 5 6 ) ,  pp. 320 -1 .  Q uoted w i th  p e r m is s io n  o f  
p u b l i s h e r .
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PASSAGE HUMBER 5
(1) Speech  F e a r
(2 )  S in c e  f r i g h t  i s  i n  some d e g re e  e x p e r i e n c e d  by most 
s p e a k e r s ,  we t u r n  now to  a more d e f i n i t e  c o n s i d e r a t i o n  o f  i t s  n a t u r e  
and r e m e d ie s .  (3 )  Some f a c t s  have b een  o b se rv ed  and some id e a s  
d e v e lo p e d  w hich  may h e lp  us u n d e r s ta n d  o u r s e lv e s  and o u r  speech  
prob lem s b e t t e r .
(4 )  The Double N a tu re  Of F e a r
(5 )  F r i g h t  i s  u s u a l l y  d e s c r ib e d  as a n e g a t i v e  and d i s o r g a n i z e d  
k in d  o f  b e h a v io r .  (6 )  A lth o u g h  em otions  may a p p e a r ,  i n  g e n e r a l ,  t o  
e n e r g i z e  t h e  o rg a n is m  to  meet d i f f i c u l t  s i t u a t i o n s ,  some r e c e n t  s t u d i e s  
i n d i c a t e  t h a t  ex trem e  f e a r  h a s  a d i r e c t l y  o p p o s i t e  e f f e c t .  (7) S tro n g  
s t i m u l a t i o n  o f  th e  s y m p a th e t ic  n e rv o u s  sy s tem  t o g e t h e r  w i th  d i s c h a r g e  
o f  l a r g e  amounts o f  a d r e n a l i n  i n t o  t h e  b lo o d  s t r e a m  a c t u a l l y  d e p r e s s e s  
m u sc u la r  a c t i v i t y  and makes m e n ta l  w ork v i r t u a l l y  im p o s s ib le .
(8) A p r im a ry  f a c t o r  i n  t h i s  d i s r u p t i n g  e f f e c t  o f  f e a r  i s  
t h e  in n e r  c o n f l i c t  i t  i n v o l v e s .  (9) New and s t r a n g e  f e a t u r e s  i n  any 
s i t u a t i o n  may c r e a t e  c o n fu s io n  i n  t h e  way i t  i s  p e r c e iv e d  and 
e v a l u a t e d .  (10) Such c o n fu s io n  a ro u s e s  c o n f l i c t i n g  t e n d e n c ie s  o f  
r e s p o n s e .  (11) Confused  p e r c e p t i o n  and e v a l u a t i o n  re d u c e  t h e  a b i l i t y  
o f  t h e  ce reb rum  t o  choose  one r e s p o n s e  and i n h i b i t  a n o th e r .  (12) The 
c o n f l i c t  may th e n  e x te n d  from  h ig h e r  n e u r o l o g i c a l  l e v e l s  t o  low er 
m oto r l e v e l s  and th u s  s t i m u l a t e  c o n f l i c t i n g  p a t t e r n s  o f  m uscle  
t e n s i o n .  (13) C o n fu s io n  and c o n f l i c t  i n  m en ta l p r o c e s s e s  o f  e v a lu ­
a t i o n  and c h o ic e  l e a d  t o  c o n f u s io n  and c o n f l i c t  i n  m u scu la r  r e s p o n s e .  
(14) We f a i l  to  i n h i b i t  one a c t i o n  te n d e n c y  f u l l y  and as a  r e s u l t  
l e a v e  no c l e a r  pathw ay  f o r  any a c t i o n .
(15) I n  c o n t r a s t  t o  t h e s e  o b s e r v a t i o n s ,  f e a r  may a l s o  be a 
means o f  i n c r e a s i n g  th e  e f f e c t i v e n e s s  o f  ou r  r e s p o n s e s .  (16 ) F e a r  
a l e r t s  us t o  t h e  h a z a r d s  and d i f f i c u l t i e s  o f  s i t u a t i o n s .  (17) Such 
a p r o s p e c t  demands t h a t  som eth ing  be done v ig o r o u s ly  and ap­
p r o p r i a t e l y .  (18) F e a r ,  l i k e  o t h e r  e m o tio n s ,  may s e r v e  as  a 
m e d ia t in g  s t i m u l u s ,  an  i n n e r  r e s p o n s e  w h ich  in t e r v e n e s  be tw een  th e  
e x t e r n a l  s t im u lu s  and t h e  o v e r t  r e s p o n s e  and p la y s  an im p o r ta n t  p a r t  
i n  d e te rm in in g  t h a t  r e s p o n s e .  (19) "A lth o u g h  f e a r ,  a t  t i m e s ,  may 
s e r v e  as a d e b i l i t a t i o n  d e t e r r e n t  to  a c t i o n ,  ample e v id e n c e  from 
d a i l y  e x p e r i e n c e  i n d i c a t e s  t h a t  i t  o f t e n  f u n c t i o n s  as a p o t e n t  goad 
t o  a c t i o n . "
■^-Judson S. Brown, The M o t iv a t io n  o f  B e h a v io r , M cG raw -H ill,  1961, 
p .  147 f f .
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(20) M oreover ,  f e a r ,  a t  l e a s t  m o d e ra te  f e a r ,  may h e l p  us 
l e a r n  new and more e f f e c t i v e  b e h a v i o r  p a t t e r n s .  (2 1 )  As D o l l a r d  and 
M i l l e r  p o i n t  o u t ,  f e a r  i n  a new s i t u a t i o n  may s e r v e  " t o  e l i c i t  
r e s p o n s e s  t h a t  hav e  p r e v i o u s l y  b e e n  l e a r n e d  i n  o t h e r  f r i g h t e n i n g  
s i t u a t i o n s " ;  and th e y  ad d ,  "A r e d u c t i o n  i n  th e  s t r e n g t h  o f  f e a r  £ 
r e i n f o r c e s  t h e  l e a r n i n g  o f  any new r e s p o n s e  t h a t  accom panies  i t . "
(2 2 )  As we la u n c h  i n t o  p u r p o s e f u l  and t h o u g h t f u l  s p e e c h ,  we may 
f i n d  t h e  t e n s i o n  and d i s o r g a n i z a t i o n  o f  a c u t e  f e a r  d r a i n i n g  away 
and b e t t e r  c o o r d in a t e d  p a t t e r n s  o f  s p e e c h  b e h a v io r  em erg ing .
(23 ) These two d i v e r g e n t  c o n c e p ts  o f  s p e e c h  f e a r  su p p lem en t 
e a c h  o t h e r  more th a n  t h e y  c o n t r a d i c t  e a c h  o t h e r .  (24 )  On one  h an d ,  
i f  we hope t o  sp e a k  w i t h  v i g o r  and e f f e c t i v e n e s s ,  we c a n n o t  a l lo w  
e x tre m e  and d i s r u p t i n g  d e g re e s  o f  f r i g h t  t o  o v e rm a s te r  u s .  (25 )  On 
t h e  o t h e r  h a n d ,  we n eed  t h a t  m o d e ra te  k i n d  o f  f e a r  o r  a p p re h e n s io n  
o f  t h e  h a z a r d s  o f  o r a l  com m unica tion  w h ic h  w i l l  make us  more a l e r t  
t o  i t s  demands and more keyed t o  th e  k i n d  o f  o r g a n iz e d  and c o o r d in a t e d  
a c t i o n  i t  r e q u i r e s .
H orace  G. R ah sk o p f ,  B a s ic  S peech  Im provem ent (New Y ork: 
H a rp e r  & Row, P u b l i s h e r s ,  I n c . ,  1 9 6 5 ) ,  p p .  1 9 0 -1 .  Q uoted w i t h  
p e r m i s s i o n  o f  p u b l i s h e r .
9 “  * ........................................................
J o h n  D o l l a rd  and N eal M i l l e r ,  P e r s o n a l i t y  and P s y c h o th e ra p y ,  
M cG raw -H ill ,  1950, p p .  77-78 .
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PASSAGE NUMBER 6
(1 )  Nobody who w an ts  t o  r i s e  i n  a  M adison  Avenue a d v e r t i s i n g  
agen cy  can  j u s t  s i l e n t l y  s i t  t h e r e ,  w i t h  h i s  c h i ld h o o d  s c a r s  p e e p in g  
th ro u g h  h i s  c re w c u t .  (2 )  A d v e r t i s i n g  i s  an  a r t i c u l a t e  b u s i n e s s .
(3 )  To g e t  a h e a d ,  you  h a v e  t o  p ro v e  t h a t  you a r e  a r t i c u l a t e  t o o .
(4 )  You hav e  t o  g e t  up and make a  p r e s e n t a t i o n  t o  c l i e n t s  o r  f e l l o w  
e x e c u t iv e s  f ro m  t im e  t o  t im e .  (5 )  You h a v e  t o  do t h i s  even  i f  
y o u ' r e  d e a t h l y  a f r a i d  o f  p u b l i c  s p e a k in g .  (6 )  Anyone who i s  a f r a i d  
o f  p u b l i c  s p e a k in g  a u t o m a t i c a l l y  w an ts  t o  c o n c e a l  h i s  f r i g h t .
(7 )  P e o p le  e x p e c t  m u rd e re r s  t o  a p p ro ac h  t h e  e l e c t r i c  c h a i r ,  and s p e a k e r s  
t h e  m ic ro p h o n e ,  f e a r l e s s l y .  (8 )  But on M adison  Avenue t h e r e  i s  a 
v i t a l  r e a s o n  f o r  a s p e a k e r  to  c o n c e a l  h i s  f e a r .  (9 )  F o r  t h e  l e a s t  
s m e l l  o f  i t  may f a t a l l y  a t t r a c t  t h e  i n t e r e s t  o f  t h e  m a n -e a t in g  
s h a r k s  u b i q u i t o u s  i n  M adison  Avenue w a t e r s .
(10 )  T h is  book i s  c a l l e d  The M adison  Avenue Speech  Book 
b e c a u s e  i t  t e l l s  you how to  a p p e a r  t o  be  a  p i l l a r  o f  p o i s e  w h i l e  
making a s p e e c h ,  when a c t u a l l y  y o u ' r e  f r o z e n  w i t h  f e a r .  (1 1 )  Do 
n o t  l e t  t h e  s i m p l i c i t y ,  n o r  w h a t some may i n t e r p r e t  as th e  s l i c k n e s s ,  
o f  o u r  a d v ic e  d i s t r a c t  you from  i t s  s o u n d n e s s .  (12 )  Do n o t  l e t  any 
o f  t h e  p a r t i c u l a r  i l l u s t r a t i v e  exam ples  we may u s e  m is le a d  you i n t o  
t h i n k i n g  t h a t  t h i s  i s  a  p r i v a t e  l i t t l e  p a p e r  f o r  f e y  o r  r e c h e r c h e  
ty p e s  . . . c e r t a i n l y ,  you may f e e l  t h a n k f u l l y ,  n o t  i n c l u d i n g  you .
(13 )  Nay, t h i s  book i s ,  and t h e s e  p r i n c i p l e s  w ork , f o r  any­
body who i s  t e r r i f i e d  t o  g iv e  a s p e e c h — from  th e  p a r e n t  c o n f r o n te d  
w i t h  t a l k i n g  t o  t h e  PTA on e l e m e n ta r y  s c h o o l  t o i l e t  f a c i l i t i e s ,  
in a d e q u a c y  o f ,  to  t h e  a p p a r e n t l y  p o l i s h e d  p o l i t i c i a n ,  o u tw a rd ly  
c o o l  as  h i s  c a r n a t i o n ,  b u t  in w a rd ly  (and t h e r e  a r e  many) s o r e  a f r a i d .  
(1 4 )  F u r t h e r ,  t h e  M adison  Avenue t e c h n iq u e  w orks  w h e th e r  you do o r  
d o n ' t  t h i n k  you have  a n y th in g  t o  s a y ,  w h e th e r  y o u ' r e  g a l v a n iz e d  w i th  
c o n v i c t i o n  o r  d i s s o l v e d  by l a c k  o f  i t ,  w h e th e r  you c o v e t  t h e  s p o t l i g h t  
o r  j u s t  w ant t o  g e t  i t  o f f  y o u r  b a c k ,  w h e th e r  you w ish  t o  seem  dead  
s e r i o u s  o r  l i g h t h e a r t e d ,  and w h e th e r  t h e  s t a k e s  a r e  h ig h  o r  low.
A lan  K o e h le r ,  The M adison  Avenue S peech  Book (New York: 
M cG raw -H ill Book Company, 1 9 6 4 ) ,  pp . 1 1 -1 3 .  Q uoted  w i t h  p e r m i s s i o n  
o f  p u b l i s h e r .
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PASSAGE NUMBER 7
(1 )  Remember t h a t  a l i s t e n e r  u s u a l l y  m ust c a r r y  i n  mind e v e ry  
word o f  a s e n t e n c e  t o  t h e  end . (2 )  D o n 't  s t r a i n  h i s  memory to o  
much; i f  t h e  s e n t e n c e  i s  to o  lo n g ,  b r e a k  i t  u p .  (3) How lo n g  i s  
to o  long?  (4 )  T h a t  depends  on how s t r a i g h t  t h e  s e n t e n c e ,  and how 
b ig  t h e  w ords a r e .  (5 )  B ut i t  m igh t h e l p  t o  know t h a t  F r a n k l i n  D. 
R o o s e v e l t ' s  l u c i d  p r o s e  a v e ra g e d  j u s t  u n d e r  23 w ords  a s e n t e n c e ;  
and C h u r c h i l l ' s  m a g n i f i c e n t  sweep o f  r o l l i n g  E n g l i s h  a v e ra g e d  27 
w ords a s e n t e n c e .  (6 )  R e a d a b i l i t y - e x p e r t  R o b e r t  P . G unning recom ­
mends 20 w ords  o r  l e s s  f o r  e a s y  r e a d i n g ,  and p re s u m a b ly  e a s y  l i s ­
t e n i n g .  (7) R e a d a b i l i t y - e x p e r t  R u d o lf  F l e s c h  s a y s  t h a t  a 17-w ord 
s e n t e n c e  i s  " s t a n d a r d , "  21 becomes " f a i r l y  d i f f i c u l t 25 becomes 
" d i f f i c u l t , "  and 29 o r  more become " v e r y  d i f f i c u l t . "  (8 )  O b v io u s ly  
th e y  go t o  e x t re m e s ,  y e t  t h e i r  e x p e r t  s e r v i c e s  t o  new sp ap ers  and 
c o r p o r a t i o n s  h av e  made l i f e  more t o l e r a b l e  f o r  m i l l i o n s  o f  r e a d e r s  
and l i s t e n e r s !
(9 )  Remember t h e  in m a te s  o f  t h e  P e n n s y lv a n ia  S t a t e  P r i s o n  
who w r o te  B ergan  E v an s ' The L a s t  Word t e l e v i s i o n  p rog ram ; th e y  w an ted  
to  know how t o  s h o r t e n  s e n t e n c e s !  (1 0 )  Remember a l s o  t h a t  y o u r  
l i s t e n e r s  a r e  a s  co n c e rn e d  w i t h  s e n t e n c e s  as  a r e  t h o s e  p r i s o n  in m a te s !
W i l l i a m  N. B r ig a n c e ,  Speech : I t s  T e c h n iq u e s  and D i s c i p l i n e s
i n  a  F r e e  S o c i e t y  (New York: A p p le t o n - C e n tu r y - C r o f t s ,  I n c . ,  1 9 6 1 ) ,
p p .  3 1 0 -1 ,  Q uoted  w i t h  p e r m i s s i o n  o f  p u b l i s h e r .
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PASSAGE NUMBER 8
(1 )  When t h e  s p e a k e r  w an ts  t o  g e t  an a u d ie n c e  r e a c t i o n  o f  , 
e n t e r t a i n m e n t ,  h i s  g e n e r a l  p u rp o s e  i s  t o  amuse. (2 )  The word amuse 
i s  d e r iv e d  from t h e  O ld F re n c h  am u ser , " t o  muse, o r  t o  d ream ,"  
p r o p e r l y ,  " t o  ca u se  t h e  mouth t o  o p e n ."  (3) The word amuse as a p p l i e d  
to  a c e r t a i n  ty p e  o f  s p e a k in g ,  seems p a r t i c u l a r l y ,  f i t t i n g ,  f o r  on 
o c c a s io n  th e  s p e a k e r ' s  m ajor aim i s  t o  b e g u i l e  t h e  t im e  l i g h t l y  and 
p l e a s a n t l y ,  to  d i v e r t  h i s  a u d i t o r s  from  more s e r i o u s  th o u g h ts  and 
c a r e s — p o s s i b l y  t o  "o p en  t h e i r  m ouths" i n  waves o f  s m ile s  o r  b u r s t s  
o f  l a u g h t e r .  (4 )  The c l a s s i c a l  example o f  t h i s  m a jo r  p u rp o se  i s ,  
o f  c o u r s e ,  t h e  humorous a f t e r - d i n n e r  s p e e c h ,  w h ich  i s  marked by 
l i g h t n e s s  and charm i n  i d e a ,  i n  c o m p o s i t io n ,  and i n  d e l i v e r y .
(5 )  Thus t h e  p u rp o se  t o  amuse d e a l s  n o t  w i th  c o n t r o v e r s i a l  i s s u e s  
and k n o t t y  p ro b le m s ,  b u t  w i t h  t h e  l i g h t e r  a s p e c t s  o f  l i f e .  (6 )  The 
f o l lo w in g  t o p i c s  a r e  s u g g e s t i v e  o f  t h e  n a t u r e  o f  t h e  p u rp o se  to  
amuse: "What P a r e n t s  D o n 't  Know ab o u t  T h e i r  C h i l d r e n , "  "The V ain
Male A n im a l ,"  "The W orld  o f  t h e  H orse O p e ra ,"  "How Women Gouge 
P r o p o s a l s  o u t  o f  Men," "How t o  B a i l  o u t  o f  a Faux  P a s , "  "The C l i c h e  
E x p e r t , "  "How Husbands Avoid Y ardw ork ,"  e t c .  (7 )  On t h i s  q u e s t i o n ,  
we m ight l e t  t h e  f i n a l  word go t o  Max Beerhohm. (8) " S t r a n g e ,  when 
you come t o  t h i n k  o f  i t , "  he s a i d ,  " t h a t  o f  a l l  t h e  c o u n t l e s s  f o l k  
who have  l i v e d  b e f o r e  o u r  t im e  on t h i s  p l a n e t  n o t  one i s  known i n  
h i s t o r y  o r  i n  le g e n d  as  h av in g  d ie d  o f  l a u g h t e r . "
V i r g i l  L. Baker and R a lp h  T. E ubanks , S peech  i n  P e r s o n a l  and 
P u b l i c  A f f a i r s  (New York: D avid McKay Company, I n c . ,  1 9 6 5 ) ,  p .  130.
Q uoted w i t h  p e r m is s io n  o f  p u b l i s h e r .
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PASSAGE NUMBER 9
(1 )  M a s te r  y o u r  f e a r s .  (2) A r e a l i s t i c  a p p r a i s a l  o f  p e r s o n a l  
r e l a t i o n s  i n  s p e e c h  s h o u ld  c o n v in c e  anyone t h a t  t h e r e  i s  v e r y  l i t t l e  
t o  be  a f r a i d  o f .  (3) But i n  s p i t e  o f  t h i s  r a t h e r  o b v io u s  f a c t ,  few
o f  us a r e  immune to  f e a r s  and a p p r e h e n s i o n s ,  even  i n  sp e e c h  s i t u ­
a t i o n s  w here  v e r y  l i t t l e  i s  a t  s t a k e .  (4 )  Why i s  t h i s ?  (5 )  How does  
i t  a f f e c t  t h e  p e r s o n a l  im p r e s s io n  we make on o u r  l i s t e n e r s ?  (6 )  What 
can  be  done a b o u t  i t ?
(7 )  The a n a l y s i s  o f  t h e  b a s i c  c a u s e s  o f  f e a r  need  n o t  d e t a i n  
us h e r e .  (8 )  Such a n a ly s e s  h av e  o c c u p ie d  p s y c h o l o g i s t s ,  p s y c h i a t r i s t s ,  
p s y c h o a n a l y s i s t s ,  and even  p h i l o s o p h e r s ,  f o r  many c e n t u r i e s .  (9 )  At 
t h e  r i s k  o f  o v e r s i m p l i f i c a t i o n ,  we s u g g e s t  t h a t  s t a g e - f r i g h t  s te ins 
p r i m a r i l y  from  s e l f - c o n s c i o u s n e s s  and s e l f - i n t e r e s t :  We d o n ' t  w ant t o  
make a f o o l  o u t  o f  o u r s e l v e s ,  and we d o n ' t  w ant t o  f a i l  o u r  c a u s e .
(10 ) B oth  o f  t h e s e  f e a r s  a r e  p e r f e c t l y  no rm al and h e a l t h y  i f
k e p t  u n d e r  c o n t r o l .  (11) Those r a r e  i n d i v i d u a l s  who d o n ' t  c a r e  w ha t
o t h e r  p e o p le  t h i n k  o f  them , and who a r e  i n d i f f e r e n t  t o  f a i l u r e ,  a r e  
n o t  l i k e l y  t o  make e f f e c t i v e  s p e a k e r s .  (1 2 )  The p r im a ry  n eed  i s  
a d e q u a te  s e l f - p o s s e s s i o n  i n  s i t u a t i o n s  w h e re  s e l f - c o n s c i o u s n e s s  and 
s e l f - i n t e r e s t  a r e  l i k e l y  to  p a n i c  u s .  (1 3 )  A lth o u g h  i t  i s  t r u e  t h a t  
few s p e a k e r s  do th e m s e lv e s  j u s t i c e  when f e a r  t a k e s  o v e r ,  i t  i s  
c o m fo r t in g  to  know t h a t  a u d ie n c e s  a r e  l e s s  a l l e r g i c  t o  a few symptoms 
o f  n e rv o u s n e s s  th a n  th e y  a r e  t o  o v e rw een in g  i n g r a t i a t i o n  o r  pompous 
c o n c e i t .
(14) We hav e  no p a t e n t e d  fo rm u la  f o r  overcom ing  s t a g e - f r i g h t ,  
b u t  s u g g e s t i o n s  g iv e n  e l s e w h e re  i n  t h i s  book w i l l  be h e l p f u l  h e r e :  
P r e p a r e  t h o r o u g h ly  so  you  know y ou  have  y o u r  s u b j e c t  i n  h an d ; c o n v e r s e  
w i t h  y o u r  a u d ie n c e  r a t h e r  th a n  o r a t e  a t  them ; d e l i b e r a t e l y  assume a 
c o n f i d e n t  manner and c o n f i d e n t  p h y s i c a l  p o s t u r e  ev en  th o u g h  you 
d o n ' t  f e e l  c o n f i d e n t ;  move a ro u n d  a  b i t  t o  lo o s e n  up and l e t  o f f  
s team ; d o n ' t  t r y  t o  s p e a k  from  memory; u s e  n o te s  and a s p e a k e r ' s  
s t a n d  f o r  f i r s t  p r a c t i c e  i f  t h e y  make you f e e l  e a s i e r .  (15 ) And i f  
you a r e  s p e a k in g  i n  c l a s s ,  remember t h a t  one o f  t h e  p r im a ry  p u rp o s e s  
o f  t h e  c l a s s  i s  to  g iv e  you o p p o r t u n i t i e s  t o  sp eak  i n  s i t u a t i o n s  
w here  you  can  d e v e lo p  s k i l l s  w h ic h  w i l l  g iv e  you good r e a s o n  f o r  
g r e a t e r  c o n f id e n c e .
James McBurney and E r n e s t  J .  W rage, The A r t  o f  Good Speech  
(Englewood C l i f f s ,  N . J . :  P r e n t i c e - H a l l ,  I n c . ,  ( e )  1 9 5 3 ) ,  pp . 4 9 6 -7 .  
Q uoted  w i t h  p e r m i s s i o n  o f  p u b l i s h e r .
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PASSAGE NUMBER 10
(1 )  One o f  th e  e a r l i e s t  and m ost u s e f u l  sy stem s f o r  g u id in g  
s p e a k e r s ' i n t e l l e c t u a l  e x p lo r a t io n s  was d e t a i l e d  by A r i s t o t l e  i n  h i s  
T o p ics  and h i s  R h e to r ic . (2 )  S im p l i f ie d  and s l i g h t l y  m o d if ie d , t h i s  
sy stem  can  draw y o u r  th o u g h ts  tow ard  th e  b e s t  h u n tin g  g rounds w here 
id e a s  s u i t a b l e  to  y o u r  p a r t i c u l a r  sp e a k in g  a ss ig n m e n t may be fo u n d .
(3 )  The A r i s t o t e l i a n  th e o ry  o f  how a s p e a k e r  sh o u ld  s e a rc h  
f o r  n e g o t ia b le  id e a s  r e s t s  on t h i s  a ssu m p tio n : th e  s i t u a t i o n s  f o r
sp e e c h e s  and th e  e x p e c ta t io n s  o f  a u d ie n c e s  f a l l  in to  a  few , i d e n t i ­
f i a b l e  c a t e g o r ie s .
(4 )  F i r s t ,  th e  th e o ry  r u n s ,  t h e r e  a re  tim e s  when th e  m ain 
b u s in e s s  o f  th e  s p e a k e r  and th e  m ain i n t e r e s t s  o f  th e  a u d ie n c e  have 
to  do w i th  c o u rs e s  o f  a c t i o n .  (5 ) When t h i s  i s  so , th e  q u e s t io n  a t  
i s s u e  i s :  What s h a l l  be done o r  l e f t  undone? (6 ) A r i s t o t l e  c a l l e d  
t h i s  th e  d e l i b e r a t i v e  s e t t i n g .  (7 )  I n  th e  la n g u a g e  we h ave  ad o p ted  
i n  t h i s  book i t  w ou ld  be c a l l e d  a p e r s u a s iv e  s e t t i n g ,  i n  w hich  a 
p r o p o s i t i o n  o f  p o l i c y  i s  to  be  d is c u s s e d — one in  w h ich  th e  s p e a k e r 's  
c e n t r a l  id e a  c o n ta in s  th e  w ords " s h o u ld "  o r  "o u g h t to "  o r  t h e i r  
e q u iv a le n t s .  (8 ) P u t a n o th e r  way and in  co n tem p o rary  te rm s , A r i s t o t l e ' s  
id e a  was t h a t  t h e r e  a r e  tim e s  when th e  s p e a k e r  knows h e  m ust p e rsu a d e  
and t h a t  h i s  c e n t r a l  id e a  i s  g o in g  to  be so m eth in g  l i k e  "The U n ite d  
S ta t e s  governm ent ou g h t to  r e c o g n iz e  th e  Communist governm ent o f  
C hina" o r  "The f e d e r a l  governm ent o u g h t to  own and o p e r a te  th e  r a i l ­
ro a d s "  o r  "You ou g h t to  v o te  f o r  Jo h n  P. F in d le y ."  (9 )  I t  was 
A r i s t o t l e ' s  c o n te n t io n  t h a t  when th e  s p e a k e r  knows t h i s  much, he  
sh o u ld  r e a l i z e  t h a t  he  i s  g o in g  to  f u n c t io n  as  a  k in d  o f  a d v i s e r .
(10) F o r p u rp o se s  o f  a d v is in g ,  id e a s  t h a t  h av e  to  do w i th  th e  
ex p e d ie n c y  o f  a l t e r n a t i v e  c o u rs e s  o f  a c t io n  a r e  th e  ones t h a t  a r e  
m ost n e g o t i a b le .  (1 1 ) T hese  a r e  id e a s  t h a t  h av e  to  do w ith  re w a rd s  
and p u n ish m en ts  ly in g  in  th e  f u tu r e  and w ith  th e  p ro s p e c ts  f o r  
h a p p in e s s  o r  u n h a p p in e ss  s h o u ld  one c o u rs e  o f  a c t io n  o r  a n o th e r  be 
ch o se n . (1 2 ) A cco rd in g  to  t h i s  r e a s o n in g ,  w henever th e  demands o f  
an a u d ie n c e , o c c a s io n ,  and y o u r  c e n t r a l  id e a  co n c e rn  th e  f u tu r e  
b e h a v io r  o f  y o u r l i s t e n e r s ,  you w i l l  n eed  to  h u n t f o r  id e a s  to u c h in g  
th e  ex p e d ie n c y  o r  in e x p e d ie n c y  o f  th e  v a r io u s  k in d s  o f  a c t io n s  y o u r 
h e a r e r s  m igh t a d o p t. (13 ) Of c o u rs e  you may need  o th e r  k in d s  o f  id e a s  
f o r  i n c i d e n t a l  u s e ;  b u t  i f  y o u r a u d ie n c e  w an ts  o r  need s a d v ic e ,  m ost 
o f  y o u r i n i t i a l  p r e p a r a t io n  tim e  o u g h t to  be s p e n t f in d in g  id e a s  t h a t  
c o n ce rn  th e  co n seq u en ces  o f  w h a te v e r  a c t io n s  y o u r l i s t e n e r s  a r e  f r e e  
to  ch o o se .
(14 ) A second  c l a s s  o f  s i t u a t i o n s  i n  w hich  men sp e a k  a r e  th o s e  
i n  w h ich  th e  a u d ie n c e s  f u n c t io n  as ju d g e s  r a t h e r  th a n  as d e c id e r s  on 
f u tu r e  a c t io n .  (1 5 ) I n  d is c u s s in g  th e s e  c irc u m s ta n c e s  A r i s t o t l e  
t a lk e d  a lm o s t e x c lu s iv e ly  o f  judgm ents  a t  law , b u t we n eed  n o t ta k e  
so  narrow  a v iew . (16 ) T h e re  a re  many o th e r  s i t u a t i o n s  i n  w hich
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a u d ie n c e s  r e n d e r  ju d g m en ts  a b o u t f a c t s  and e v e n t s .  (17 ) E very  
sp e e c h  to  in fo rm  i s  su ch  a c a s e .  (1 8 ) M ost o f  w hat one sa y s  i n  a 
sp e e c h  o f  i n q u i r y  d e a ls  w i th  w hat th e  f a c t s  a r e ,  th o u g h  when p o s s i b l e  
s o lu t i o n s  a r e  b e in g  c o n s id e re d  th e  s i t u a t i o n  s h i f t s  to  one co n c e rn e d  
w i th  p o l i c i e s  and f u t u r e  a c t i o n s .  (19 ) A l l  p e r s u a s io n  ab o u t p ro p o ­
s i t i o n s  o f  f a c t  su c c e e d s  o r  f a i l s  a c c o rd in g  to  th e  ju d g m en ts  f i n a l l y  
r e n d e re d  by th e  l i s t e n e r s .  (20 ) A f u r t h e r  way to  d i s t i n g u i s h  t h i s  
k in d  o f  s p e a k in g  s i t u a t i o n  i s  to  a sk  w h at th e  c e n t r a l  id e a  o f  th e  
sp e e c h  i s  l i k e l y  to  e x p r e s s .  (2 1 ) I f  th e  c e n t r a l  id e a  fo c u s e s  on 
w h e th e r  a  th in g  e x i s t s  o r  w h at i t  i s ,  i t  becom es p l a i n  t h a t  w h e th e r  
you  in te n d  to  p e r s u a d e ,  in fo rm , o r  in q u i r e  you w i l l  be a s k in g  y o u r 
l i s t e n e r s  t o  f u n c t io n  a s  ju d g e s  o f  a c c u ra c y ,  t r u t h ,  p r o p r i e t y ,  
l e g a l i t y ,  o r  so m eth in g  e l s e .  (2 2 ) And j u s t  h e r e  i s  th e  m ost s i g n i f i ­
c a n t  p o in t  a b o u t any  s i t u a t i o n  in  w h ich  l i s t e n e r s  a r e  g o in g  to  
ju d g e : to  make ju d g m en ts  th e y  m ust i n t e r p r e t  th e  f a c t s  o r  e v e n ts
p r e s e n te d  to  them  i n  th e  l i g h t  o f  some " c o d e .” (2 3 ) The code may 
b e  th e  law  o f  th e  la n d ,  th e  th e o ry  o f  p r o b a b i l i t i e s ,  th e  s ta n d a r d s  
o f  h i s t o r i c a l  r e s e a r c h ,  th e  canons o f  a r t i s t i c  e x c e l l e n c e ,  o r  t h e i r  
own s ta n d a r d s  f o r  d i s t i n g u i s h i n g  t r u t h  from  e r r o r .  (24 ) W hoever 
ju d g e s  i n  th e s e  w ay s , th e n ,  n eed s  two d i s t i n c t  k in d s  o f  know ledge:
(1 ) know ledge a b o u t th e  f a c t s  o r  e v e n ts  h e  i s  to  ju d g e  and (2 ) know ledge 
a b o u t th e  s ta n d a r d s  a g a in s t  w h ich  he  i s  to  m easu re  th e  f a c t s  o r  e v e n ts .
Jo h n  F . W ilso n  and C a r r o l l  C. A rn o ld , P u b l ic  S p eak in g  as a 
L i b e r a l  A r t (B o s to n , M ass .: A lly n  and B acon , I n c . ,  1 9 6 4 ), p p . 9 6 -7 .
Q uoted  w i th  p e rm is s io n  o f  p u b l i s h e r .
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TABLE 13
AGREEMENT BETWEEN JUDGE AND INVESTIGATOR 
DENSITY RATIOS -  MAIN EXPERIMENT
P a ssa g e  No. 1 2 3 4 5 6 7 8 9 10
I n v e s t i ­
g a t o r  ' s .333 .2 1 5 .1 7 8 .151 .091 .086 .080 .0 5 8 .043 .041
R a t io s
N
N+P+R+S
Ju d g e s  1
R a t io s
N
N+P+R.+S
1 .5 3 8 .421 .423 .3 2 0 .0 2 5 .1 8 4 .167 .1 7 6 .032 .1 6 9
2 .286 .333 .2 2 2 .2 2 6 .1 5 2 .171 .2 0 0 .1 7 6 .167 .123
3 .211 .1 0 0 .281 .059 .0 5 0 .1 1 4 .1 2 0 .1 0 0 .051 .091
4 .133 .055 .1 0 0 .029 .1 0 5 .0 8 8 .115 .0 7 1 .109 .0 5 5
5 .055 .167 .143 .0 8 8 .1 3 0 .156 .1 2 0 .0 4 7 .043 .055
6 .2 5 0 .176 .185 .1 1 4 .093 .156 .200 .2 0 0 .087 .056




T h is  a r t i c l e  i s  co n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s . "A c c u m u ly tic s "  i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . "  The b a s ic  u n i t  o f  a c c u m u la tio n  i s  th e  
accu m u le . The accum ule i s  th e  b a s i c  u n i t  o f  a c c u m u la tio n .
One accum ule i s  th e  l e a s t  am ount o f  a c c u m u la tio n  n o t i c e ­
a b le  a t  any one t im e . By c o m p a riso n , one c a l o r i e  i s  th e  amount o f  
h e a t  r e q u i r e d  to  r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .  As 
an ex am p le , one more cru m p led  p a p e r  on a l i t t e r e d  f l o o r  m igh t be 
j u s t  b a r e l y  n o t i c e d .  S u r e ly  we ca n  s e e  i n  t h e s e  e x p la n a t io n s  th e  
d a n g e r  o f  c r e e p in g  a c c u m u la tio n .
The a n taccu m u le  i s  a n e g a t iv e  m easu re  o f  a c c u m u la tio n .
M inus v a lu e s  b e g in  a t  a  m a th e m a tic a l z e r o .  As we s h a l l  now s e e  
n e g a t iv e  am ounts o f  a c c u m u la tio n  a r e  c a l l e d  a n ta c c u m u le s .
E n tro p y  i s  a p o s i t i v e  m easure  o f  d i s o r d e r .  I s  i t  h a rd  to  
t h i n k  o f  d i s o r g a n i z a t i o n  as  an  a c t i v e  fo r c e ?  F o r  ex am p le , f r i c t i o n  
in  an a u to m o b ile  e n g in e  i s  a  fo rm  o f  e n t ro p y .  I n  a r i t h m e t i c ,  you 
can  a d d , s u b t r a c t ,  m u l t ip ly ,  and d iv id e  n e g a t iv e  num bers.
L e t ’ s exam ine th e  r e l a t i o n s h i p  b e tw een  two im p o r ta n t  c o n c e p ts .  
A n taccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n t ro p y .  The r e s u l t i n g  
s i m p l i c i t y  from  a n ta c c u m u le s  i s  a k e y  f a c t o r  i n  e n tro p y  r e d u c t io n .
The e f f e c t s  o f  e n tro p y  a r e  c o u n te re d  by a n ta c c u m u le s .
E f f o r t s  t o  d e v e lo p  a n ta c c u m u le s  a r e  a f f e c t e d  by th e  f a c t o r  
o f  m in im al r e s t r a i n t .  F o r  i n s t a n c e ,  we l i k e  t o  pam per o u r s e lv e s  
by e a t in g  more th a n  one h e lp in g  o f  d e s s e r t .  Our. o u tp u t  o f  consum er 
goods i s  l i k e  an  o cea n . We a r e  s u f f o c a t i n g  i n  s e l f - i n d u l g e n c e .
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The 
two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t ch an g es i n
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a c c u m u la tio n . A c q u i s i t io n  and d i s p o s a l  in v o lv e  ad d in g  new b e lo n g in g s  
and m aking room  f o r  them . A c q u i s i t io n  and d i s p o s a l  b r in g  ab o u t ch an g es 
i n  a c c u m u la tio n .
The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  d o es  n o t . n e c e s s a r i l y  
c a u s e  th e  develo p m en t o f  a n ta c c u m u le s . How can  d i s p o s a l  b e  a  way 
to  r e a l l y  g e t  r i d  o f  som eth in g ?  A broom  m e re ly  s t i r s  up d u s t .  
A n taccu m u les  a r e  n o t  n e c e s s a r i l y  d e v e lo p e d  th ro u g h  th e  u s e  o f  
d i s p o s a l  f a c i l i t i e s .
L e t ' s  exam ine th e  two s c a l e  f a c t o r s  n e x t .  The m icroccum ule  
i s  o v e r lo o k e d  by a l l  b u t  s p e c i a l i s t s .  M icro ccu m u les  can  be  o b se rv e d  
o n ly  by s p e c i a l  te c h n iq u e s  and in s t r u m e n ts .  A l l  b u t  s p e c i a l i s t s  
te n d  to  o v e r lo o k  th e  m ic ro ccu m u le .
The m acroccum ule d ead en s th e  v ie w e r 's  p e r c e p t io n s .  We soon  
g e t  u se d  to  th e  g a rb a g e  s tre w n  a lo n g  a  h ighw ay . We d o n 't  s e e  th e  
f o r e s t  f o r  th e  t r e e s .  A re we b l i n d in g  o u r s e lv e s  to  th e  p rob lem ?
The m easurem ent o f  in c r e a s e s  i s  c o m p lic a te d  by  d e v e lo p m e n ta l 
in d e te rm in a c y .  T h is  p ro b lem  i s  due to  th e  d i f f i c u l t y  in v o lv e d  in  
m aking s t a t i c  m e asu rem en ts . I t  seems t h a t  d e v e lo p m e n ta l in d e ­
te rm in a c y  c o m p lic a te s  t h e  m easurem ent o f  i n c r e a s e s .  P e r c e p t io n  o f  
a c c u m u la tio n  in c r e a s e s  i s  s u b je c t  t o  t h e  b lu r  e f f e c t .  F o r  exam ple , 
d u s t  b e g in s  t o  s e t t l e  im m e d ia te ly  on a f r e s h l y  d u s te d  t a b l e .  T h is  
i s  l i k e  c h e c k in g  th e  t i r e  p r e s s u r e  on a  moving c a r .  I s  y o u r  w a s te  
b a s k e t  h a l f  em pty o r  h a l f  f u l l ?
T h e re  a re  two g a in  p ro c e s s e s  t o  be c o n s id e re d  a t  t h i s  p o in t .  
C o n s ta n t  g a in  a c c u m u la tio n  i s  th e  s im p le r  p r o c e s s .  The o u tp u t  o f  
g a rb a g e  in c r e a s e s  o n ly  as f a s t  as t h i s  p ro c e s s  a c c e l e r a t e s .  The 
s im p le r  o f  th e  p r o c e s s e s  i s  c o n s ta n t  g a in  a c c u m u la tio n .
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E x p o n e n tia l  g a in  a c c u m u la tio n  i s  a  b y -p ro d u c t o f  advanced  
te c h n o lo g y . A r o c k e t  la u n c h in g  a t  Cape Kennedy c r e a t e s  more w a s te  
th a n  t h r u s t . .. By a n a lo g y , a n a r c o t i c s  a d d ic t  n eed s  e v e r  in c r e a s in g  
d o ses  o f  d ru g s . I n  th e  o p in io n  o f  a  fam ous u rg a n  d e s ig n e r ,  "L ess  
i s  m o re ."
T h is  le a d s  u s  to  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  
and in c r e a s e s  accu m u les. D isp o sa l i t s e l f  p ro d u c e s  w a s te  f o r  f u r t h e r  
d i s p o s a l  n e e d s .  Accum ules a r e  m a in ta in e d  and in c r e a s e d  by d i s p o s a l .
No sy stem  can  a b so rb  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  a t  th e  same t im e . F o r exam ple , o u r  economy 
ca n n o t h a n d le  b o th  a  p rogram  o f  sw eep ing  s o c i a l  ch an g es and a 
f o r e ig n  w ar. You c a n ' t  e x p e c t th e  im p o s s ib le .  A p i a n i s t  c an n o t 
p la y  two p ia n o s  a t  o n ce .
L e t 's  exam ine th e  two ty p e s  o f  d i s p o s a l .  S t a t i c  d i s p o s a l  
c r e a t e s  an  im p re s s io n  o f  d e c re a se d  e n tro p y  in  th e  one a r e a  t r e a t e d .  
E n tro p y  i s  more e a s i l y  h id d e n  th a n  re d u c e d . An im p re s s io n  o f  
d e c re a se d  e n tro p y  in  one t r e a t e d  a r e a  can  be c r e a te d  by s t a t i c  
d i s p o s a l .
S t a t i c  d i s p o s a l  i s  th e  p ro c e s s  o f  s h i f t i n g  accum ules around  
w i th in  e x i s t i n g  f a c i l i t i e s .  F or exam ple , sw eep ing  a f l o o r  le a v e s  
an  im p re s s io n  o f c l e a n l i n e s s  on th e  f l o o r  and a  room f u l l  o f  d u s ty  
a i r .  T h is  i s  ro b b in g  P e te r  t o  pay  P a u l .  We a r e  o n ly  f o o l in g  o u r­
s e lv e s  w i th  s t a t i c  d i s p o s a l .
The end r e s u l t  o f  s t a t i c  d i s p o s a l  i s  th e  l o s s  o f  s t r u c t u r a l  
d i v e r s i t y .  S t a t i c  d i s p o s a l  o f f e r s  te m p o ra ry  r e l i e f  from  crow ded 
c o n d i t io n s .  T h e re fo re  we s a y  t h a t  th e  l o s s  o f  s t r u c t u r a l  d i v e r s i t y  
i s  th e  end r e s u l t  o f  s t a t i c  d i s p o s a l .
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E x p a n s iv e  d i s p o s a l  i s  c r e a t in g  new f a c i l i t i e s  f o r  d i s p o s a l .  
E x p a n s iv e  d i s p o s a l  i s  l i k e  p o u r in g  o i l  on a  f i r e .  A new f i l i n g  
c a b in e t  i s  an  exam ple o f  e x p a n s iv e  d i s p o s a l .  T h e re  m ust be  b e t t e r  
t h in g s  to  do w i th  o u r  tim e  and money.
T h is  le a d s  u s  t o  th e  r e c o g n i t i o n  t h a t  th e  o n ly  re m a in in g
e x p a n s iv e  d i s p o s a l  a r e a s  a r e  i n  th e  s e a s  o f  th e  e a r t h .  The s e a s
a l r e a d y  c o n ta in  th o u s a n d s  o f  sunken  s h i p s .  The s e a s  a r e  th e  o n ly  
re m a in in g  a r e a s  f o r  e x p a n s iv e  d i s p o s a l .
A n taccum ules  c a n n o t d e v e lo p  i n  an  o v e r lo a d e d  s y s te m . F o r  
i n s t a n c e ,  a u to m o b ile  t i r e s  w ear o u t q u ic k ly  a t  h ig h  sp e e d . O ver­
lo a d in g  a s y s te m  i s  l i k e  h i t t i n g  th e  b ra k e s  on a  r a i n  s l i c k  s t r e e t .
Do you know y o u r  own l i m i t s ?
One o f  th e  l i n e s  o f  p e r s u a s io n  t h a t  le a d  to  a c c u m u la tio n
i s :  n o t  to  h av e  a  th i n g  i s  to  need  i t .  A d v e r t i s in g  k eep s  u rg in g  u s
to  make p u rc h a s e s .  To be w i th o u t  so m e th in g  i s  t o  need  i t .
The d ev e lo p m en t o f  a new th in g  makes a l l  th in g s  a l r e a d y  
e x i s t i n g  i n  t h a t  c l a s s  seem  o b s o le t e .  T h is  i s  a  c a s e  o f  th e  g r a s s  
seem ing  a lw ays g r e e n e r  on th e  o th e r  s i d e  o f  th e  p a s tu r e .  Women's 
c l o t h i n g  s t y l e s  ch an g e  from  y e a r  to  y e a r  to  make s e r v i c e a b le  c l o th in g  
u n w e a ra b le . T h is  s u p e r f i c i a l  e x p l o i t a t i o n  o f  n o v e l ty  i s  n a t u r a l l y  
d e la y in g  s i g n i f i c a n t  p r o g r e s s .
The l a s t  o f  t h e  t h r e e  p e r s u a s iv e  p i t c h e s  o f  a c c u m u la tio n  i s :  
th e  f i r s t  day  o f  a  new a c q u i s i t i o n  i s  t h e  b e s t .  Our e x p e c ta t io n s  
f o r  any  new th i n g  a r e  h a rd  to  s a t i s f y .  The b e s t  day  o f  a  new 
a c q u i s i t i o n  i s  th e  f i r s t .
The m ost e f f i c i e n t  an taccu m u le  i s  an u n d ev e lo p ed  accu m u le . 
T h is  ty p e  o f  a n taccu m u le  i s  l i k e  th e  h o le  i n  a  d o u g h n u t. D o n 't
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w o rry  a b o u t s u f f e r i n g  in c o n v e n ie n c e  and d is c o m f o r t ,  e i t h e r .  Many 
c i t y  d w e l le r s  own no c a r s  and f in d  i t  c h e a p e r  to  r i d e  i n  t a x i  c a b s .
The e n tro p y  p ro b lem  c o n c e rn in g  u s  h e r e  in v o lv e s  th e  w hole 
e a r t h  as i t s  sy s te m . We le a r n e d  i n  c h e m is try  t h a t  m a t te r  c a n  be 
n e i t h e r  c r e a te d  n o r  d e s t r o y e d .  The w ho le  e a r t h  i s  in v o lv e d  i n  th e  
e n tro p y  p ro b lem  c o n c e rn in g  u s  h e r e .
150
Article Number II
T h is  a r t i c l e  i s  co n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  "A c c u m u ly tic s"  i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . "  The b a s i c  u n i t  o f  a c c u m u la tio n  i s  th e  
accu m u le . By a n a lo g y , th e  b a s ic  u n i t  o f  l i v i n g  t i s s u e  i s  th e  c e l l .
The accum ule i s  th e  b a s i c  u n i t  o f  a c c u m u la tio n . Can t h i s  s m a l l e s t  
u n i t  o f  m easu re  a c t u a l l y  em brace cosm ic  p ro b lem s?
Now l e t ' s  exam ine t h i s  f u r t h e r .  One accum ule i s  t h e  l e a s t  
amount o f  a c c u m u la tio n  n o t i c e a b l e  a t  any  one t im e . By c o m p a riso n , 
one c a l o r i e  i s  th e  amount o f  h e a t  r e q u i r e d  to  r a i s e  one gram  o f  
w a te r  one d e g re e  c e n t ig r a d e .  As an ex am p le , one more c ru m p led  p a p e r  
on a l i t t e r e d  f l o o r  m ig h t be j u s t  b a r e l y  n o t i c e d .  The l e a s t  amount 
o f  in c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one tim e  i s  one accum ule . 
S u re ly  we can  s e e  i n  th e s e  e x p la n a t io n s  th e  d a n g e r  o f  c r e e p in g  acc u ­
m u la t io n .
I s  t h e r e  a  way to  e x p re s s  d e c r e a s e s  i n  a c c u m u la tio n ?  The 
a n ta c c u m u le  i s  a  n e g a t iv e  m easu re  o f  a c c u m u la tio n . As we s h a l l  now 
s e e  m inus v a lu e s  b e g in  a t  a m a th e m a tic a l z e r o .  An an ta c c u m u le  i s  
l i k e  g e t t i n g  r i d  o f  a  h e a d a c h e . N e g a tiv e  am ounts o f  a c c u m u la tio n  a r e  
c a l l e d  a n ta c c u m u le s .
E n tro p y  i s  a  p o s i t i v e  m easu re  o f  d i s o r d e r .  I s  i t  h a rd  to  
th i n k  o f  d i s o r g a n i z a t i o n  as an  a c t i v e  fo r c e ?  F o r  exam ple , f r i c t i o n  
i n  an a u to m o b ile  e n g in e  i s  a fo rm  o f  e n tro p y . We can  s e e  t h a t  th e  
p o s i t i v e  m easure  o f  d i s o r d e r  i s  c a l l e d  e n t ro p y .  I n  a r i t h m e t i c ,  you 
c a n  ad d , s u b t r a c t ,  m u l t ip ly ,  and d iv id e  n e g a t iv e  num bers.
L e t ' s  exam ine th e  r e l a t i o n s h i p  b e tw een  two im p o r ta n t  c o n c e p ts .  
A n taccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n t ro p y .  A n taccum ules  a re  
l i k e  a  l u b r i c a n t  i n  an  e n g in e .  The r e s u l t i n g  s i m p l i c i t y  fro m  an taccu m u les
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i s  a  k ey  f a c t o r  i n  e n tro p y  r e d u c t io n .  The e f f e c t s  o f  e n tro p y  a r e  
c o u n te re d  by  a n ta c c u m u le s . We m ust l e a r n  to  f i g h t  e n tro p y  w ith  
a n ta c c u m u le s .
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The 
two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t chan g es in  
a c c u m u la tio n . F o r i n s t a n c e ,  a  new c a r  means a c q u i r in g  th e  l a t e  
m odel and d i s p o s in g  o f  th e  o ld  m odel. A c q u is i t io n  and d i s p o s a l  
b r in g  ab o u t ch an g es  in  a c c u m u la tio n . Runaway a c q u i s i t i o n  b u i ld s  a  
d a n g e ro u s  momentum. A c q u i s i t io n  and d i s p o s a l  a r e  r e l a t e d  t o  accumu­
l a t i o n  i n  th e  same way as s c r a t c h in g  and i t c h i n g  to  p o is o n  iv y .
Now l e t  u s  c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t i o n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t  n e c e s s a r i l y  c a u s e  th e  d ev e lo p m en t o f  a n ta c c u m u le s . D is p o s a l  
eq u ip m en t and p ro c e d u re s  a r e  su p p o se d  to  g e t  d is c a r d e d  ite m s  o u t o f  
t h e  way f o r  good , A n taccum ules a r e  n o t  n e c e s s a r i l y  d e v e lo p e d  th ro u g h  
th e  u se  o f  d i s p o s a l  f a c i l i t i e s .  How c a n  d i s p o s a l  be  a  way to  r e a l l y  
g e t  r i d  o f  so m eth in g ?  The n eed  f o r  d i s p o s a l  i s  th e  s e r p e n t  i n  o u r  
g a rd e n  o f  p le n ty .
T h is  le a d s  u s  to  t h e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  
and in c r e a s e s  acc u m u le s . Does t h i s  sound  l i k e  a  c o n t r a d ic t io n ?  
A ccum ules a r e  m a in ta in e d  and in c r e a s e d  by  d i s p o s a l .  A vacuum  c l e a n e r  
r e q u i r e s  s to r a g e  s p a c e ,  em p ty in g , m a in te n a n c e , and e v e n tu a l  re p la c e m e n t.  
The m a r i n e r 's  a l b a t r o s s  i s  an  a p p r o p r i a t e  sym bol f o r  modern co nsum ers .
No sy s te m  can  a b so rb  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  a t  th e  same t im e . As you know a l r e a d y ,  two 
o b je c t s  c a n n o t occupy  th e  same s p a c e .  You c a n ' t  e x p e c t th e  im p o s s ib le .  
A p i a n i s t  c a n n o t p la y  two p ia n o s  a t  o n c e . B o th  new accum ules and
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i n c r e a s in g  d i s p o s a l  o p e r a t io n s  c a n n o t be a b so rb e d  in t o  th e  same 
sy s te m  a t  th e  same t im e .
L e t 's  exam ine th e  two ty p e s  o f  d i s p o s a l .  S t a t i c  d i s p o s a l  
c r e a t e s  an im p re s s io n  o f  d e c re a se d  e n tro p y  i n  t h e  one a r e a  t r e a t e d .  
F o r i n s t a n c e ,  you m igh t th row  a l l  th e  h o u se h o ld  l i t t e r  i n t o  a c l o s e t  
b e f o r e  th e  a r r i v a l  o f  company. An im p re s s io n  o f  d e c re a s e d  e n tro p y  
in  one t r e a t e d  a r e a  can  be c r e a te d  by s t a t i c  d i s p o s a l .  Of c o u r s e ,  
t h i s  i s  l i k e  p u t t i n g  y o u r f in g e r  i n  a le a k y  dam. Do you  th i n k  t h i s  
r e a l l y  does any good?
The te rm  " s t a t i c  d i s p o s a l"  s h o u ld  be d e f in e d  h e r e .  S t a t i c  
d i s p o s a l  i s  th e  p ro c e s s  o f  s h i f t i n g  accum ules a ro u n d  w i t h i n  e x i s t i n g  
f a c i l i t i e s .  The e n e rg y  th u s  expended  h a s  no e f f e c t  on th e  accum ules 
th e m s e lv e s .  T h is  i s  ro b b in g  P e t e r  t o  p ay  P a u l .  S h i f t i n g  accum ules 
a ro u n d  w i th i n  e x i s t i n g  f a c i l i t i e s  i s  c a l l e d  s t a t i c  d i s p o s a l .  We a r e  
o n ly  f o o l i n g  o u r s e lv e s  w i th  s t a t i c  d i s p o s a l .
Now, h e r e  i s  a d e f i n i t i o n  o f  th e  o th e r  form  o f  d i s p o s a l .  
E x p a n s iv e  d i s p o s a l  i s  c r e a t in g  new f a c i l i t i e s  f o r  d i s p o s a l .  A new 
f i l i n g  c a b in e t  i s  an exam ple o f  e x p a n s iv e  d i s p o s a l .  E x p an s iv e  
d i s p o s a l  i s  l i k e  p o u r in g  o i l  on a f i r e .  C r e a t in g  new f a c i l i t i e s  f o r  
d i s p o s a l  i s  c a l l e d  e x p a n s iv e  d i s p o s a l .  T h ere  m ust be b e t t e r  th in g s  
t o  do w i th  o u r  tim e  and money.
T h is  le a d s  u s  to  th e  r e c o g n i t i o n  t h a t  t h e  o n ly  re m a in in g  
e x p a n s iv e  d i s p o s a l  a r e a s  a r e  i n  th e  s e a s  o f  th e  e a r t h .  The s e a s  
a l r e a d y  c o n ta in  th o u sa n d s  o f  sunken  s h ip s .  The s e a s  a r e  th e  o n ly  
re m a in in g  a r e a s  f o r  e x p a n s iv e  d i s p o s a l .  T h is  i s  l i k e  m aking a  so w 's  
e a r  o u t  o f  a s i l k  p u r s e .  The v a s t  o cea n s  a r e  a  t r u e  t e s t  o f  o u r 
a b i l i t y  to  r u i n  o u r e n t i r e  en v iro n m e n t.
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T h is  le a d s  us t o  th e  c o n c lu s io n  t h a t  a n ta c c u m u le s  c a n n o t 
d e v e lo p  i n  an  o v e r lo a d e d  s y s te m . F o r i n s t a n c e ,  a u to m o b ile  t i r e s  
w ea r o u t q u ic k ly  a t  h ig h  s p e e d . O v e r lo a d in g  a  s y s te m  i s  l i k e  h i t t i n g  
th e  b ra k e s  on a  r a i n  s l i c k  s t r e e t .  An o v e r lo a d e d  sy s te m  c a n n o t 
d e v e lo p  a n ta c c u m u le s . Do you know y o u r  own l i m i t s ?
One o f  th e  l i n e s  o f  p e r s u a s io n  t h a t  le a d  to  a c c u m u la tio n
i s :  n o t  to  h av e  a  t h i n g  i s  t o  need  i t .  A d v e r t i s in g  k e e p s  u rg in g
us t o  make p u rc h a s e s .  L ik e  h u n g ry  men, o u r a p p e t i t e s  a r e  in c r e a s e d
by c o n s ta n t  f e e d in g .  To be w i th o u t  so m e th in g  i s  to  need  i t .  How
c a n  we be s u r e  o f  o u r  n e e d s?
The seco n d  o f  th e  p e r s u a s iv e  a p p e a ls  o f  a c c u m u la tio n  i s  
t h a t  th e  d ev e lo p m en t o f  a new th in g  makes a l l  t h in g s  a l r e a d y  e x i s t i n g  
i n  t h a t  c l a s s  seem  o b s o le t e .  T h is  i s  a  c a s e  o f  th e  g r a s s  seem ing  
a lw ays g r e e n e r  on th e  o th e r  s id e  o f  th e  p a s t u r e .  Women's c lo th in g  
s t y l e s  change from  y e a r  to  y e a r  to  make s e r v i c e a b le  c lo th in g  un­
w e a ra b le .  A l l  o f  th e  e x i s t i n g  th in g s  i n  a c l a s s  a r e  made o b s o le te  
by t h e  d ev e lo p m en t o f  a new th i n g .  T h is  s u p e r f i c i a l  e x p l o i t a t i o n  o f  
n o v e l ty  i s  a c t u a l l y  d e la y in g  s i g n i f i c a n t  p r o g r e s s .
The l a s t  o f  th e  t h r e e  p e r s u a s iv e  p i t c h e s  o f  a c c u m u la tio n  i s :  
th e  f i r s t  d ay  o f  a new a c q u i s i t i o n  i s  th e  b e s t .  Our e x p e c ta t io n s  
f o r  any new th i n g  a r e  h a rd  t o  s a t i s f y .  The e x c i te m e n t o f  a  new 
a c q u i s i t i o n  t a r n i s h e s  l i k e  t h e  sh een  o f  t i n s e l .  The b e s t  day  o f  a 
new a c q u i s i t i o n  i s  t h e  f i r s t .  Are a d u l t s  r e a l l y  so  d i f f e r e n t  from  
c h i ld r e n ?
At t h i s  p o in t  i t  s h o u ld  be e v id e n t  t h a t  th e  m ost e f f i c i e n t  
a n taccu m u le  i s  an u n d ev e lo p ed  accum ule . T h is  ty p e  o f  a n ta c c u m u le  i s  
l i k e  th e  h o le  i n  a d o u g h n u t. An u n d ev e lo p ed  accum ule i s  th e  m ost
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e f f i c i e n t  a n taccu m u le . D o n 't  w orry  a b o u t s u f f e r i n g  in c o n v e n ie n c e  and 
d is c o m fo r t ,  e i t h e r .  Many c i t y  d w e lle r s  own no c a r s  and f in d  i t  
c h e a p e r  to  r i d e  i n  t a x i  c a b s .
155
Article Number III
T h is  a r t i c l e  i s  c o n ce rn ed  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  "A c cu m u ly tic s"  i s  form ed from  th e  two w ords "accum u­
la t i o n "  and " a n a l y t i c s . "  The b a s ic  u n i t  o f  a c c u m u la tio n  i s  th e  
accum ule . By a n a lo g y , th e  b a s ic  u n i t  o f  l i v i n g  t i s s u e  i s  th e  c e l l .
F o r in s t a n c e ,  a g a rb a g e  dump i s  a huge p i l e  o f  accu m u les . Can t h i s  
s m a l le s t  u n i t  o f  m easure a c t u a l l y  em brace cosm ic  p rob lem s?
Now l e t ' s  exam ine t h i s  f u r t h e r .  One accum ule i s  th e  l e a s t  
amount o f  a c c u m u la tio n  n o t i c e a b le  a t  any one t im e . As an exam ple , 
one more crum pled  p a p e r  on a l i t t e r e d  f l o o r  m ig h t be j u s t  b a r e ly  
n o t i c e d .  A ccu m u la tio n s  o f  l e s s  th a n  one accum ule go u n n o tic e d .  The 
l e a s t  amount o f  in c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one tim e  
i s  one accum ule . S u re ly  we can  s e e  i n  th e s e  e x p la n a t io n s  th e  d an g e r 
o f  c re e p in g  a c c u m u la tio n .
I s  th e r e  a  way to  e x p re s s  d e c re a s e s  i n  acc u m u la tio n ?  As 
we s h a l l  now se e  th e  an taccu m u le  i s  a n e g a t iv e  m easure  o f  accumu­
l a t i o n .  Minus v a lu e s  b e g in  a t  a m a th e m a tic a l z e r o .  An a i r c r a f t  
p i l o t  c a n  c r e a te  an taccu m u les  to  in c r e a s e  sp e e d  by d ro p p in g  em pty 
f u e l  t a n k s .  An an taccu m u le  i s  l i k e  g e t t i n g  r i d  o f  a h ead a ch e .
E n tro p y  i s  a p o s i t i v e  m easure o f  d i s o r d e r .  I s  i t  h a rd  to  
th in k  o f  d i s o r g a n iz a t io n  as an a c t iv e  fo rc e ?  We can  s e e  t h a t  d i s o r d e r  
i s  found in  any a c t iv e  sy s te m . F o r exam ple , f r i c t i o n  i n  an  a u to m o b ile  
e n g in e  i s  a form  o f  e n tro p y . The p o s i t i v e  m easure  o f  d i s o r d e r  i s  
c a l l e d  e n tro p y .
L e t 's  exam ine th e  r e l a t i o n s h i p  be tw een  two im p o r ta n t c o n c e p ts .  
A n taccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n tro p y . A ntaccum ules a re  
l i k e  a l u b r i c a n t  i n  an e n g in e . The r e s u l t i n g  s i m p l i c i t y  from
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a n ta c c u m u le s  i s  a  key  f a c t o r  i n . e n t r o p y  r e d u c t io n .  The sm oo thness 
o f  a moving e n g in e  p a r t  h e lp s  t o  d im in is h  f r i c t i o n .  We m ust l e a r n  
to  f i g h t  e n tro p y  w i th  a n ta c c u m u le s .
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The 
two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t chan g es i n  
a c c u m u la tio n . A c q u is i t io n  and d i s p o s a l  in v o lv e  ad d in g  new b e lo n g in g s  
and m aking room  f o r  them . F o r  i n s t a n c e ,  a new c a r  means a c q u i r in g  
th e  l a t e  m odel and d is p o s in g  o f  th e  o ld  m odel. A c q u is i t io n  and 
d i s p o s a l  b r in g  a b o u t ch an g es  i n  a c c u m u la tio n . Runaway a c q u i s i t i o n  
b u i ld s  a  d a n g e ro u s  momentum.
Now l e t  us c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t  n e c e s s a r i l y  c a u s e  th e  d ev e lo p m en t o f  a n ta c c u m u le s . D is p o sa l 
equ ipm en t and p ro c e d u re s  a re  su p p o se d  to  g e t  d is c a r d e d  ite m s  o u t  o f  
th e  way f o r  good. A broom  m e re ly  s t i r s  up d u s t .  How can  d i s p o s a l  
be a way to  r e a l l y  g e t  r i d  o f  so m eth in g ?  The n eed  f o r  d i s p o s a l  i s  
th e  s e r p e n t  i n  o u r  g a rd e n  o f  p le n ty .
T h is  le a d s  u s  to  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  and 
in c r e a s e s  acc u m u le s . Does t h i s  sound l i k e  a c o n t r a d ic t io n ?  D is p o sa l  
i t s e l f  p ro d u c e s  w a s te  f o r  f u r t h e r  d i s p o s a l  n e e d s . A vacuum  c l e a n e r  
r e q u i r e s  s to r a g e  s p a c e ,  em p ty in g , m a in te n a n c e , and e v e n tu a l  r e p la c e m e n t.  
A ccum ules a r e  m a in ta in e d  and in c r e a s e d  by d i s p o s a l .
No sy s te m  can  a b so rb  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  a t  th e  same t im e . F o r ex am p le , o u r  economy 
c a n n o t h a n d le  b o th  a  p rogram  o f  sw eep ing  s o c i a l  changes and a f o r e ig n  
w a r . As you know a l r e a d y ,  two o b je c t s  c a n n o t occupy  th e  same s p a c e .
A p i a n i s t  c a n n o t p la y  two p ia n o s  a t  o n c e . You c a n ' t  e x p e c t th e  
im p o s s ib le .
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L e t 's  exam ine th e  two ty p e s  o f  d i s p o s a l .  S t a t i c  d i s p o s a l  
c r e a te s  an im p re s s io n  o f  d e c re a s e d  e n tro p y  in  th e  one a r e a  t r e a t e d .
E n tro p y  i s  more e a s i l y  h id d e n  th a n  re d u c e d . An im p re s s io n  o f
d e c re a s e d  e n tro p y  i n  one t r e a t e d  a r e a  can  be c r e a te d  by s t a t i c  
d i s p o s a l .  F o r i n s t a n c e ,  you m ig h t th row  a l l  th e  h o u se h o ld  l i t t e r
in to  a c l o s e t  b e fo re  th e  a r r i v a l  o f  company. Do you th in k  t h i s
r e a l l y  does any good?
The te rm  " s t a t i c  d is p o s a l"  sh o u ld  be d e f in e d  h e r e .  S t a t i c  
d i s p o s a l  i s  th e  p ro c e s s  o f  s h i f t i n g  accum ules around  w i th in  e x i s t i n g  
f a c i l i t i e s .  The e n e rg y  th u s  expended h as  no e f f e c t  on th e  accum ules 
th e m s e lv e s .  F o r exam ple , sw eep ing  a f l o o r  le a v e s  an im p re s s io n  o f  
c l e a n l i n e s s  on th e  f l o o r  and a  room f u l l  o f  d u s ty  a i r .  T h is  i s  
ro b b in g  P e te r  to  pay  P a u l .  We a r e  o n ly  f o o l in g  o u r s e lv e s  w i th  s t a t i c  
d i s p o s a l .
Now, h e re  i s  a d e f i n i t i o n  o f  th e  o th e r  form  o f  d i s p o s a l .  
E x p an siv e  d i s p o s a l  i s  c r e a t in g  new f a c i l i t i e s  f o r  d i s p o s a l .  Accumu­
l a t i o n  expands to  m eet th e  g row th  o f  d i s p o s a l  f a c i l i t i e s .  A new 
f i l i n g  c a b in e t  i s  an exam ple o f  e x p a n s iv e  d i s p o s a l .  C re a t in g  new 
f a c i l i t i e s  f o r  d i s p o s a l  i s  c a l l e d  e x p a n s iv e  d i s p o s a l .  T h ere  m ust be 
b e t t e r  th in g s  to  do w i th  o u r tim e  and money.
T h is  le a d s  u s  t o  th e  r e c o g n i t io n  t h a t  th e  o n ly  re m a in in g  
e x p a n s iv e  d i s p o s a l  a r e a s  a re  th e  s e a s  o f  th e  e a r t h .  The se a s  
a l r e a d y  c o n ta in  th o u sa n d s  o f  sunken  s h ip s .  We have a l r e a d y  u sed  th e  
s e a s  f o r  a to m ic  w a s te  d i s p o s a l .  T h is  i s  l i k e  making a  so w 's  e a r  o u t 
o f  a  s i l k  p u r s e .  The v a s t  oceans a r e  a  t r u e  t e s t  o f  o u r  a b i l i t y  to  
r u in  o u r e n t i r e  e n v iro n m e n t.
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T h is  le a d s  us t o  th e  c o n c lu s io n  t h a t  an ta c c u m u le s  c a n n o t 
d e v e lo p  i n  an  o v e r lo a d e d  sy s te m . T h is  i s  th e  law  o f  d im in is h in g  
r e t u r n s .  F o r i n s t a n c e ,  a u to m o b ile  t i r e s  w ea r o u t  q u ic k ly  a t  h ig h  
sp e e d . An o v e r lo a d e d  sy s te m  c a n n o t d e v e lo p  a n ta c c u m u le s . Do you 
know y o u r  own l i m i t s ?
One o f  th e  l i n e s  o f  p e r s u a s io n  t h a t  le a d  to  a c c u m u la tio n  
i s :  n o t  to  h av e  a  th in g  i s  t o  n eed  i t .  A d v e r t i s in g  k e e p s  u rg in g  
us to  make p u r c h a s e s .  F o r  ex am p le , women a r e  now b e in g  s t im u la t e d  
to  n eed  a  h a i r  d r y e r  w i th  a  b u i l t - i n  r a d i o .  How c a n  we be s u r e  o f  
o u r  n e e d s?  L ik e  h u n g ry  men, o u r  a p p e t i t e s  a r e  in c r e a s e d  by c o n s ta n t  
f e e d in g .
The se c o n d  o f  th e  p e r s u a s iv e  a p p e a ls  o f  a c c u m u la tio n  i s  
t h a t  t h e  d ev e lo p m en t o f  a  new th i n g  makes a l l  th in g s  a l r e a d y  
e x i s t i n g  in  t h a t  c l a s s  seem  o b s o le t e .  Many consum er ite m s  a r e  g iv e n  
m inor m o d i f ic a t io n s  from  y e a r  to  y e a r .  W omen's c lo th in g  s t y l e s  change 
from  y e a r  to  y e a r  to  make s e r v i c e a b le  c l o th in g  u n w e a ra b le . A l l  o f  
th e  e x i s t i n g  th i n g s  i n  a c l a s s  a r e  made o b s o le t e  by th e  d ev e lo p m en t 
o f  a new th i n g .  T h is  s u p e r f i c i a l  e x p l o i t a t i o n  o f  n o v e l ty  i s  a c t u a l l y  
d e la y in g  s i g n i f i c a n t  p r o g r e s s .
The l a s t  o f  th e  t h r e e  p e r s u a s iv e  p i t c h e s  o f  a c c u m u la tio n  
i s :  t h e  f i r s t  d ay  o f  a  new a c q u i s i t i o n  i s  th e  b e s t .  Our ex ­
p e c t a t i o n s  f o r  any  new th i n g  a r e  h a rd  t o  s a t i s f y .  A new c a s t i n g  
ro d  v i b r a t i n g  w i th  l i f e  i n  t h e  t a c k l e  shop  i s ,  a f t e r  a l l ,  o n ly  an 
e x p e n s iv e  f i s h i n g  p o le .  The e x c ite m e n t o f  a  new a c q u i s i t i o n  t a r n i s h e s  
l i k e  t h e  sh een  o f  t i n s e l .  A re a d u l t s  r e a l l y  so  d i f f e r e n t  from  
c h i ld r e n ?
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At t h i s  p o in t  i t  sh o u ld  be e v id e n t  t h a t  th e  m ost e f f i c i e n t  
an taccu m u le  i s  an u n d ev e lo p ed  accum ule . T h is  ty p e  o f  an taccu m u le  
does away w ith  th e  n eed  f o r  d i s p o s a l .  D o n 't  w o rry  a b o u t s u f f e r in g  
in c o n v e n ie n c e  and d is c o m fo r t ,  e i t h e r .  Many c i t y  d w e lle r s  own no c a r s  
and f in d  i t  c h e a p e r  to  r i d e  i n  t a x i  c a b s . An u n d ev e lo p ed  accum ule 
i s  th e  m ost e f f i c i e n t  a n taccu m u le .
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Article Number IV
T h is  a r t i c l e  i s  c o n ce rn ed  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  ’’A c cu m u ly tic s ’' i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . "  The b a s ic  u n i t  o f  a c c u m u la tio n  i s  th e  
accum ule . By a n a lo g y , th e  b a s ic  u n i t  o f  l i v i n g  t i s s u e  i s  th e  c e l l .  
The accum ule i s  th e  b a s ic  u n i t  o f  a c c u m u la tio n . F o r in s t a n c e ,  a 
g a rb a g e  dump i s  a  huge p i l e  o f  accu m u les.
One accum ule i s  th e  l e a s t  amount o f  a c c u m u la tio n  n o t i c e ­
a b le  a t  any one t im e . By co m p ariso n , one c a l o r i e  i s  th e  amount o f  
h e a t  r e q u i r e d  to  r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .  The 
l e a s t  amount o f  in c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one tim e  
i s  one accum ule . As an exam ple , one more crum pled  p a p e r on a 
l i t t e r e d  f l o o r  m ig h t be j u s t  b a r e ly  n o t i c e d .  A ccu m u la tio n s  o f  l e s s  
th a n  one accum ule go u n n o tic e d .  S u re ly  we can  s e e  in  th e s e  e x p la ­
n a t io n s  th e  d a n g e r o f  c re e p in g  a c c u m u la tio n .
As we s h a l l  now s e e  th e  an taccu m u le  i s  a  n e g a t iv e  m easure 
o f  a c c u m u la tio n . Minus v a lu e s  b e g in  a t  a m a th e m a tic a l z e ro .  An 
a i r c r a f t  p i l o t  can  c r e a te  an taccu m u les  to  in c r e a s e  sp eed  by d ro p p in g  
em pty f u e l  ta n k s .  An an taccu m u le  i s  l i k e  g e t t i n g  r i d  o f  a  h e a d a c h e . 
N e g a tiv e  am ounts o f  a c c u m u la tio n  a r e  c a l l e d  a n ta c c u m u le s .
E n tro p y  i s  a  p o s i t i v e  m easure  o f  d i s o r d e r .  I s  i t  h a rd  to  
t h i n k  o f  d i s o r g a n iz a t io n  as an a c t iv e  fo rc e ?  I n  a r i t h m e t i c ,  you 
can  ad d , s u b t r a c t ,  m u l t ip ly ,  and d iv id e  n e g a t iv e  num bers. D is o rd e r  
i s  found  in  any a c t iv e  sy s te m . F o r exam ple , f r i c t i o n  in  an  a u to m o b ile  
e n g in e  i s  a form  o f  e n tro p y . The p o s i t i v e  m easure o f  d i s o r d e r  i s  
c a l l e d  e n tro p y .
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L e t ’s exam ine th e  r e l a t i o n s h i p  betw een two im p o r ta n t c o n c e p ts .  
A ntaccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n tro p y . The r e s u l t i n g  sim ­
p l i c i t y  from  an taccu m u les  i s  a key  f a c t o r  i n  e n tro p y  r e d u c t io n .  
A ntaccum ules a r e  l i k e  a l u b r i c a n t  i n  an e n g in e . The sm oothness o f  a 
moving e n g in e  p a r t  h e lp s  t o  d im in is h  f r i c t i o n .  The e f f e c t s  o f  
e n tro p y  a r e  c o u n te re d  by a n ta c c u m u le s .
The two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  ab o u t 
changes i n  a c c u m u la tio n . A c q u is i t io n  and d i s p o s a l  in v o lv e  ad d in g  
new b e lo n g in g s  and making room f o r  them . F o r in s ta n c e ,  a  new c a r  
means a c q u i r in g  th e  l a t e  model and d is p o s in g  o f  th e  o ld  m odel. 
A c q u is i t io n  and d i s p o s a l  b r in g  ab o u t changes in  a c c u m u la tio n .
Runaway a c q u i s i t i o n  b u i ld s  a  d an g ero u s  momentum. A c q u is i t io n  and 
d i s p o s a l  a r e  r e l a t e d  to  a c c u m u la tio n  i n  th e  same way as s c r a tc h in g  
and i t c h i n g  to  p o is o n  iv y .
Now l e t  us c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t  n e c e s s a r i l y  c a u se  th e  developm en t o f  a n ta c c u m u le s . D isp o sa l 
equ ipm en t and p ro c e d u re s  a r e  supposed  to  g e t  d is c a rd e d  item s  o u t o f  
th e  way f o r  good. A ntaccum ules a r e  n o t  n e c e s s a r i l y  d ev e lo p e d  th ro u g h  
th e  u se  o f  d i s p o s a l  f a c i l i t i e s .  A broom m ere ly  s t i r s  up d u s t .  The 
need  f o r  d i s p o s a l  i s  th e  s e r p e n t  i n  o u r  g a rd e n  o f  p le n ty .
D is p o sa l m a in ta in s  and in c r e a s e s  accu m u les. Does t h i s  sound 
l i k e  a  c o n t r a d ic t io n ?  D is p o sa l i t s e l f  p ro d u ces  w a s te  f o r  f u r t h e r  
d i s p o s a l  n e e d s . A vacuum c le a n e r  r e q u i r e s  s to r a g e  s p a c e ,  em p ty in g , 
m a in te n a n c e , and e v e n tu a l  re p la c e m e n t. The m a r in e r 's  a l b a t r o s s  i s  
an a p p r o p r ia te  sym bol f o r  modern co n su m ers . Accumules a re  m a in ta in e d  
and in c r e a s e d  by d i s p o s a l .
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No sy s tem  can  a b so rb  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  a t  th e  same t im e . Two o b je c ts  c a n n o t occupy 
th e  same s p a c e . F or exam ple, o u r  economy can n o t h a n d le  b o th  a 
p rog ram  o f  sw eep ing  s o c i a l  changes and a  fo r e ig n  w a r . As you know 
a l r e a d y ,  a p i a n i s t  c a n n o t p la y  two p ia n o s  a t  o n ce . B o th  new accum ules 
and in c r e a s in g  d i s p o s a l  o p e r a t io n s  c a n n o t be  ab so rb e d  in t o  th e  same 
sy s te m  a t  th e  same tim e .
S t a t i c  d i s p o s a l  c r e a t e s  an im p re s s io n  o f  d e c re a s e d  e n tro p y  
i n  th e  one a r e a  t r e a t e d .  E n tro p y  i s  more e a s i l y  h id d e n  th a n  re d u c e d .
F o r  i n s ta n c e ,  you m igh t th row  a l l  th e  h o u seh o ld  l i t t e r  in t o  a c l o s e t  
b e f o r e  th e  a r r i v a l  o f  company. An im p re s s io n  o f  d e c re a s e d  e n tro p y  in  
one t r e a t e d  a r e a  can  be  c r e a te d  by s t a t i c  d i s p o s a l .  Of c o u r s e ,  t h i s  
i s  l i k e  p u t t i n g  y o u r f i n g e r  in  a  le a k y  dam. Do you th i n k  t h i s  r e a l l y  
d o es  any good?
The te rm  " s t a t i c  d is p o s a l"  sh o u ld  be d e f in e d  h e r e .  S t a t i c  
d i s p o s a l  i s  th e  p ro c e s s  o f  s h i f t i n g  accum ules a ro u n d  w i th in  e x i s t i n g  
f a c i l i t i e s .  F o r exam ple, sw eep ing  a f l o o r  le a v e s  an im p re s s io n  o f  
c l e a n l i n e s s  on th e  f l o o r  and a  room f u l l  o f  d u s ty  a i r .  The e n e rg y  th u s  
expended h a s  no e f f e c t  on th e  accum ules th e m s e lv e s . T h is  i s  ro b b in g  
P e t e r  to  p ay  P a u l.  S h i f t i n g  accum ules around  w i th i n  e x i s t i n g  f a c i l i t i e s  
i s  c a l l e d  s t a t i c  d i s p o s a l .
E x p an siv e  d i s p o s a l  i s  c r e a t in g  new f a c i l i t i e s  f o r  d i s p o s a l .  
A ccu m u la tio n  expands to  m eet th e  g row th  o f  d i s p o s a l  f a c i l i t i e s .
A new f i l i n g  c a b in e t  i s  an exam ple o f  e x p a n s iv e  d i s p o s a l .  E x p an siv e  
d i s p o s a l  i s  l i k e  p o u r in g  o i l  on a  f i r e .  G re a tin g  new f a c i l i t i e s  f o r  
d i s p o s a l  i s  c a l l e d  e x p a n s iv e  d i s p o s a l .  T here  m ust be b e t t e r  th in g s  
to  do w ith  o u r  tim e  and money.
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T h is  le a d s  us to  th e  r e c o g n i t io n  t h a t  th e  o n ly  re m a in in g
e x p a n s iv e  d i s p o s a l  a re a s  a r e  in  th e  s e a s  o f  th e  e a r t h .  The s e a s
a l r e a d y  c o n ta in  th o u sa n d s  o f  sunken s h ip s .  We have  a l r e a d y  u sed  
th e  s e a s  f o r  a to m ic  w a s te  d i s p o s a l .  T h is  i s  l i k e  m aking a so w 's  
e a r  o u t  o f  a s i l k  p u r s e .  The s e a s  a r e  th e  o n ly  re m a in in g  a re a s  
f o r  e x p a n s iv e  d i s p o s a l .
A ntaccum ules c a n n o t d ev e lo p  in  an o v e r lo a d e d  sy s tem . T h is  
i s  th e  law  o f  d im in is h in g  r e t u r n s .  F o r i n s ta n c e ,  a u to m o b ile  t i r e s  
w ear o u t q u ic k ly  a t  h ig h  sp e e d . O v e rlo a d in g  a  sy s te m  i s  l i k e  
h i t t i n g  th e  b ra k e s  on a r a i n  s l i c k  s t r e e t .  An o v e r lo a d e d  sy s te m  
c a n n o t d ev e lo p  a n ta c c u m u le s . Do you know y o u r  own l i m i t s ?
One o f  th e  l i n e s  o f  p e r s u a s io n  t h a t  le a d  to  a c c u m u la tio n
i s :  n o t  to  h av e  a  th in g  i s  to  need  i t .  A d v e r t is in g  k eep s  u rg in g  us
to  make p u rc h a s e s .  F o r exam ple , women a r e  now b e in g  s t im u la te d  to  
need  a h a i r  d r y e r  w i th  a b u i l t - i n  r a d io .  To be w i th o u t  so m eth in g  i s  
to  need  i t .  L ik e  h u n g ry  men, o u r a p p e t i t e s  a r e  in c r e a s e d  by c o n s ta n t  
f e e d in g .
The developm en t o f  a new th in g  makes a l l  th in g s  a l r e a d y  
e x i s t i n g  in  t h a t  c l a s s  seem  o b s o le t e .  T h is  i s  a  c a se  o f  th e  g r a s s  
seem ing alw ays g re e n e r  on th e  o th e r  s id e  o f  th e  p a s tu r e .  Many 
consum er item s  a r e  g iv e n  m inor m o d if ic a t io n s  from  y e a r  t o  y e a r .
Women's c lo th in g  s t y l e s  change from  y e a r  to  y e a r  to  make s e r v ic e a b le  
c lo th in g  u n w earab le . A ll  o f  th e  e x i s t i n g  th in g s  in  a c l a s s  a r e  made 
o b s o le te  by th e  developm ent o f  a new th i n g .  T h is  s u p e r f i c i a l  
e x p l o i t a t i o n  o f  n o v e l ty  i s  a c t u a l l y  d e la y in g  s i g n i f i c a n t  p r o g r e s s .
The l a s t  o f  th e  t h r e e  p e r s u a s iv e  p i t c h e s  o f  a c c u m u la tio n  
i s :  th e  f i r s t  d ay  o f  a new a c q u i s i t i o n  i s  th e  b e s t .  Our e x p e c ta t io n s
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f o r  any new th in g  a re  h a rd  to  s a t i s f y .  A new c a s t i n g  ro d  v i b r a t i n g  
w i th  l i f e  i n  th e  t a c k l e  shop i s ,  a f t e r  a l l ,  o n ly  an e x p e n s iv e  f i s h in g  
p o le .  The e x c ite m e n t o f  a new a c q u i s i t i o n  t a r n i s h e s  l i k e  th e  sh een  
o f  t i n s e l .  The b e s t  day  o f  a new a c q u i s i t i o n  i s  th e  f i r s t .
The m ost e f f i c i e n t  an taccu m u le  i s  an u n d ev e lo p ed  accum ule . 
T h is  ty p e  o f  an taccu m u le  does away w ith  th e  n eed  f o r  d i s p o s a l .  T h is  
ty p e  o f  an taccu m u le  i s  l i k e  th e  h o le  i n  a  d o u g h n u t. D o n 't  w o rry  
ab o u t s u f f e r in g  in c o n v e n ie n c e  and d is c o m fo r t ,  e i t h e r .  Many c i t y  
d w e lle r s  own no c a r s  and f in d  i t  c h e a p e r  to  r i d e  i n  t a x i  c a b s . An 
u n d ev e lo p ed  accum ule i s  th e  m ost e f f i c i e n t  an taccu m u le .
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T h is  a r t i c l e  i s  c o n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  "A c c u m u ly tic s"  i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . "  The fo l lo w in g  m a te r i a l  i s  an  e x p la n a t io n  
o f  th e  s c ie n c e  o f  a c c u m u ly t ic s .  The b a s ic  u n i t  o f  a c c u m u la tio n  i s  th e  
accu m u le . By a n a lo g y , th e  b a s i c  u n i t  o f  l i v i n g  t i s s u e  i s  th e  c e l l .
We c a l l  th e  b a s ic  u n i t  o f  a c c u m u la tio n  th e  accu m u le . Can t h i s  s m a l le s t  
u n i t  o f  m easu re  a c t u a l l y  em brace cosm ic  p ro b lem s?  The accum ule i s  
th e  b a s i c  u n i t  o f  a c c u m u la tio n .
One accum ule i s  th e  l e a s t  am ount o f  a c c u m u la tio n  n o t i c e a b l e  
a t  any  one t im e . By co m p a riso n , one c a l o r i e  i s  th e  am ount o f  h e a t  
r e q u i r e d  to  r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .  A lso  by 
c o m p a riso n , in  e l e c t r o n i c s  one v o l t  p ro d u c e s  a c u r r e n t  o f  one am pere 
a g a i n s t  one ohm o f  r e s i s t a n c e .  Now l e t ' s  exam ine t h i s  f u r t h e r .  The 
l e a s t  amount o f  in c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one tim e  
i s  one accu m u le . As an ex am p le , one more crum pled  p a p e r  on a 
l i t t e r e d  f l o o r  m ig h t be j u s t  b a r e l y  n o t i c e d .  S u r e ly  we can  s e e  i n  
th e s e  e x p la n a t io n s  th e  d a n g e r  o f  c r e e p in g  a c c u m u la tio n . Enormous 
p ro b lem s m ount up i n  s u b t l e  w ay s .
I s  t h e r e  a  way to  e x p re s s  d e c re a s e s  i n  a c c u m u la tio n ?  The 
a n taccu m u le  i s  a n e g a t iv e  m easu re  o f  a c c u m u la tio n . As we s h a l l  now 
s e e  m inus v a lu e s  b e g in  a t  a m a th e m a tic a l z e r o .  An a n taccu m u le  i s  
l i k e  g e t t i n g  r i d  o f  a  h e a d a c h e . N e g a tiv e  am ounts o f  a c c u m u la tio n  
a r e  c a l l e d  a n ta c c u m u le s . L e t ' s  p u t  i t  a n o th e r  w ay. The an taccu m u le  
i s  a  p o s i t i v e  m easu re  o f  r e d u c t io n  i n  a c c u m u la tio n .
E n tro p y  i s  a  p o s i t i v e  m easu re  o f  d i s o r d e r .  I s  i t  h a rd  
to  th i n k  o f  d i s o r g a n i z a t i o n  as an  a c t i v e  fo r c e ?  I n  a r i t h m e t i c ,
V-2 166
you can  ad d , s u b t r a c t ,  m u l t ip ly ,  and d iv id e  n e g a t iv e  num bers. The 
p o s i t i v e  m easure  o f  d i s o r d e r  i s  c a l l e d  e n t ro p y .  T h e re  a r e  many 
p o s s i b l e  ex am p les . F o r exam ple , f r i c t i o n  i n  an  a u to m o b ile  e n g in e  i s  
a form  o f  e n tro p y .  We can  s e e  t h a t  d i s o r d e r  i s  m easured  i n  p o s i t i v e  
form  as e n tro p y .
L e t 's  exam ine th e  r e l a t i o n s h i p  be tw een  two im p o r ta n t  con­
c e p t s .  A n taccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n t ro p y .  The 
exam ples from  th e  p re c e d in g  p a ra g ra p h  can  be re -e x a m in e d  h e r e .  
A n taccum ules a r e  l i k e  a l u b r i c a n t  i n  an e n g in e .  The e f f e c t s  o f  
e n tro p y  a r e  c o u n te re d  by a n ta c c u m u le s . The r e s u l t i n g  s i m p l i c i t y  
from  an ta c c u m u le s  i s  a key  f a c t o r  i n  e n t ro p y  r e d u c t io n .  E n tro p y  i s  
c o u n te r a c te d  by th e  d ev e lo p m en t o f  a n ta c c u m u le s . We m ust l e a r n  to  
f i g h t  e n tro p y  w ith  a n ta c c u m u le s .
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The 
two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t ch an g es  i n  
a c c u m u la tio n . F o r  i n s t a n c e ,  a new c a r  means a c q u i r in g  th e  l a t e  
m odel and d is p o s in g  o f  th e  o ld  m odel. A c q u i s i t io n  and d i s p o s a l  
b r in g  a b o u t ch an g es  i n  a c c u m u la tio n . Runaway a c q u i s i t i o n  b u i ld s  a 
d a n g e ro u s  momentum. D o n 't  l e t  d i s p o s a l  f o o l  you e i t h e r .  T hese  
two f a c t o r s  a r e  l i k e  d i f f e r e n t  ro a d s  le a d in g  to  th e  same d e s t i n a t i o n .  
A c q u is i t io n  and d i s p o s a l  a r e  r e l a t e d  to  a c c u m u la tio n  in  th e  same way 
as s c r a t c h in g  and i t c h i n g  to  p o is o n  iv y .
Now l e t  u s c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t  n e c e s s a r i l y  c a u se  th e  d ev e lo p m en t o f  a n ta c c u m u le s . How can  
d i s p o s a l  be  a way to  r e a l l y  g e t  r i d  o f  so m eth in g ?  T h is  n eed s  
e x p la in in g .  D is p o s a l  equ ipm en t and p ro c e d u re s  a r e  su p p o sed  to  g e t
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d is c a rd e d  ite m s  o u t o f  th e  way f o r  good . The d evelopm en t o f  an taccu m u les  
i s  n o t  n e c e s s a r i l y  cau sed  by th e  o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s .  The 
need  f o r  d i s p o s a l  i s  th e  s e r p e n t  i n  o u r  g a rd e n  o f  p le n ty .  A ntaccum ules 
a re  n o t  n e c e s s a r i l y  d ev e lo p ed  th ro u g h  th e  u se  o f  d i s p o s a l  f a c i l i t i e s .
T h is  le a d s  us to  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  and 
in c r e a s e s  accu m u les. Does t h i s  sound l i k e  a c o n t r a d ic t io n ?  T h ere  
must be a  l o g i c a l  e x p la n a t io n  f o r  t h i s !  Accum ules a re  m a in ta in e d  
and in c r e a s e d  by d i s p o s a l .  A vacuum  c l e a n e r  r e q u i r e s  s to r a g e  s p a c e , 
em p ty in g , m a in te n a n c e , and e v e n tu a l  r e p la c e m e n t.  D is p o sa l i s  a lm o st 
l i k e  p e r p e tu a l  m o tio n . The m a r in e r 's  a l b a t r o s s  i s  an a p p r o p r ia te  
sym bol f o r  m odern consum ers.
No sy s te m  can  a b so rb  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  a t  th e  same tim e . As you know a l r e a d y ,  two 
o b je c t s  c a n n o t occupy th e  same s p a c e .  T ry in g  to  a c q u i r e  and d is p o s e  
a t  th e  same tim e  i s  to o  much f o r  any sy s te m . A p i a n i s t  c a n n o t p la y  
two p ia n o s  a t  o n ce . T h a t 's  why we s a y  t h a t  b o th  new accum ules and 
in c r e a s in g  d i s p o s a l  o p e ra t io n s  c a n n o t be ab so rb e d  in to  th e  same sy stem  
a t  th e  same t im e . You c a n ' t  e x p e c t th e  im p o s s ib le .
T h is  le a d s  us to  th e  c o n c lu s io n  t h a t  an taccu m u les  c an n o t 
d e v e lo p  in  an o v e rlo a d e d  sy stem . F o r i n s ta n c e ,  a u to m o b ile  t i r e s  
w ear o u t  q u ic k ly  a t  h ig h  sp e e d . O v e rlo a d in g  a sy s te m  i s  l i k e  h i t t i n g  
th e  b ra k e s  on a  r a i n  s l i c k  s t r e e t .  An o v e r lo a d e d  sy stem  c a n n o t d ev e lo p  
a n ta c c u m u le s . T h is  i s  th e  o ld  s t o r y  o f  th e  one-arm ed  p a p e r  h a n g e r .
Do y o u r s e l f  a f a v o r .  S im p lify  y o u r d a i l y  n e e d s .
L e t 's  exam ine th e  th r e e  r h e t o r i c a l  a p p e a ls  b eh in d  accumu­
l a t i o n .  One o f  th e  l i n e s  o f  p e r s u a s io n  t h a t  le a d  to  a c c u m u la tio n  
i s :  n o t  to  have a th in g  i s  to  need  i t .  How can  we be s u r e  o f  o u r
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n e e d s?  A d v e r t i s in g  k e e p s  u rg in g  u s  to  make p u r c h a s e s .  To be w ith o u t  
so m e th in g  i s  t o  n eed  i t .  L ik e  h u n g ry  men, o u r  a p p e t i t e s  a r e  in c r e a s e d  
by c o n s ta n t  f e e d in g .  To la c k  so m e th in g  i s  t o  need  i t .
The seco n d  o f  th e  p e r s u a s iv e  a p p e a ls  o f  a c c u m u la tio n  i s  
t h a t  th e  d ev e lo p m en t o f  a  new th in g  makes a l l  th in g s  a l r e a d y  e x i s t i n g  
in  t h a t  c l a s s  seem  o b s o le t e .  T h is  i s  a  c a s e  o f  th e  g r a s s  seem ing  
a lw ays g r e e n e r  on th e  o th e r  s id e  o f  th e  p a s t u r e .  Women's c l o th in g  
s t y l e s  change from  y e a r  to  y e a r  t o  make s e r v i c e a b le  c l o th in g  un­
w e a ra b le .  L a s t  y e a r 's  f a s h io n s  a r e  l i k e  l e t t e r s  w r i t t e n  on th e  san d . 
A ll  o f  th e  e x i s t i n g  th in g s  i n  a  c l a s s  a r e  made o b s o le t e  by th e  
d ev e lo p m en t o f  a  new th i n g .  We a r e  i n  a r a c e  w ith  th e  ju n k y a rd .
T h is  s u p e r f i c i a l  e x p l o i t a t i o n  o f  n o v e l ty  i s  a c t u a l l y  d e la y in g  s i g n i f i ­
c a n t  p r o g r e s s .
The l a s t  o f  th e  t h r e e  p e r s u a s iv e  p i t c h e s  o f  a c c u m u la tio n  
i s :  th e  f i r s t  day  o f  a new a c q u i s i t i o n  i s  t h e  b e s t .  T hus, ev en  a
d e v o te d  f is h e rm a n  m ust r e a l i z e  t h a t  a  new c a s t i n g  ro d  v i b r a t i n g  w i th  
l i f e  i n  t h e  t a c k l e  shop i s ,  a f t e r  a l l ,  o n ly  an  e x p e n s iv e  f i s h i n g  
p o le .  A new a c q u i s i t i o n  i s  a t  i t s  b e s t  on th e  f i r s t  d ay . The 
e x c i te m e n t o f  a new a c q u i s i t i o n  t a r n i s h e s  l i k e  th e  sh e e n  o f  t i n s e l .
A re a d u l t s  r e a l l y  so  d i f f e r e n t  from  c h i ld r e n ?  The b e s t  day  o f  a new 
a c q u i s i t i o n  i s  th e  f i r s t .
A t t h i s  p o in t  i t  s h o u ld  be e v id e n t  t h a t  th e  m ost e f f i c i e n t  
a n taccu m u le  i s  an  u n d e v e lo p e d  accu m u le . T h is  ty p e  o f  a n taccu m u le  
does away w ith  th e  n eed  f o r  d i s p o s a l .  What c o u ld  be s im p le r  th a n  
a v o id in g  a c c u m u la tio n  p ro b lem s by n o t  a c c u m u la tin g  th in g s ?  To make 
a  c o m p a riso n , a b u l l e t  t h a t  i s  n o t  f i r e d  w on’ t  h u r t  anyone. An 
u n d ev e lo p ed  accum ule i s  th e  m ost e f f i c i e n t  a n ta c c u m u le .
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Article Number VI
T h is  a r t i c l e  i s  co n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s . "A c c u m u ly tic s"  i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . 11 The fo l lo w in g  m a te r i a l  i s  an e x p la n a t io n  
o f  th e  s c ie n c e  o f  a c c u m u ly t ic s .  The b a s i c  u n i t  o f  a c c u m u la tio n  i s  
th e  accum ule . F o r i n s ta n c e ,  a  g a rb a g e  dump i s  a huge p i l e  o f  
accu m u les . S to ra g e  and g a rb a g e  c o l l e c t i o n  a r e  a t  th e  c o re  o f  th e  
p ro b lem . Can t h i s  s m a l l e s t  u n i t  o f  m easu re  a c t u a l l y  em brace cosm ic  
p ro b lem s?  The accum ule i s  th e  b a s ic  u n i t  o f  a c c u m u la tio n .
Now l e t ' s  exam ine t h i s  f u r t h e r .  One accum ule i s  th e  l e a s t  
amount o f  a c c u m u la tio n  n o t i c e a b l e  a t  any  one t im e . By c o m p a riso n , 
one c a l o r i e  i s  th e  amount o f  h e a t  r e q u i r e d  to  r a i s e  one gram  o f  w a te r  
one d e g re e  c e n t ig r a d e .  F o r  i n s t a n c e ,  a  o n e -accu m u le  i n c r e a s e  i n  th e  
s i z e  o f  a  ju n k  y a rd  may be  as b ig  as an  a u to m o b ile . A ccu m u la tio n s  o f  
l e s s  th a n  one accum ule go u n n o t ic e d .  As an ex am p le , one more 
cru m p led  p a p e r  on a l i t t e r e d  f l o o r  m ig h t be j u s t  b a r e l y  n o t i c e d .
S u r e ly  we can  s e e  i n  th e s e  e x p la n a t io n s  th e  d a n g e r  o f  c r e e p in g  
a c c u m u la tio n . Enormous p ro b lem s mount up in  s u b t l e  w ays.
I s  th e r e  a way to  e x p re s s  d e c r e a s e s  i n  a c c u m u la tio n ?  The 
a n taccu m u le  i s  a  n e g a t iv e  m easu re  o f  a c c u m u la tio n . L e t 's  p u t  i t  a n o th e r  
w ay. N e g a tiv e  am ounts o f  a c c u m u la tio n  a r e  c a l l e d  a n ta c c u m u le s . M inus 
v a lu e s  b e g in  a t  a m a th e m a tic a l z e r o .  An a i r c r a f t  p i l o t  can  c r e a t e  
a n taccu m u les  to  in c r e a s e  sp e e d  by d ro p p in g  em pty f u e l  t a n k s .  As we 
s h a l l  now s e e  th e  b e n e f i t s  a r e  more s p a c e ,  in c r e a s e d  o r d e r ,  and 
r e l i e f  from  p r e s s u r e .
E n tro p y  i s  a p o s i t i v e  m easure  o f  d i s o r d e r .  We can  s e e  
t h a t  d i s o r d e r  i s  found  in  any  a c t i v e  sy s te m . F o r  ex am p le , f r i c t i o n
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i n  an au to m o b ile  en g in e  i s  a  form  o f  e n tro p y . An a n g ry  mob o f  p e o p le  
i s  an ex trem e form  o f  human e n tro p y . I s  i t  h a rd  to  th i n k  o f  d i s ­
o r g a n iz a t io n  as an  a c t iv e  fo rc e ?  I n  a r i t h m e t i c ,  you c a n  add , s u b t r a c t ,  
m u l t ip ly ,  and d iv id e  n e g a t iv e  num bers. T h is  know ledge g iv e s  us th e  
power t o  f i g h t  a c c u m u la tio n  p ro b lem s.
L e t 's  exam ine th e  r e l a t i o n s h i p  be tw een  two im p o r ta n t con ­
c e p t s .  A ntaccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n tro p y .  The exam ples 
from  th e  p re c e d in g  p a ra g ra p h  can  be  re -e x a m in e d  h e r e .  The sm oothness 
o f  a moving e n g in e  p a r t  h e lp s  to  d im in is h  f r i c t i o n .  S im p l ic i ty  in  
o r g a n iz a t io n  le a d s  to  c o n s e rv a t io n  o f  e f f o r t .  The r e s u l t i n g  s i m p l i c i t y  
from  an taccu m u les  i s  a k ey  f a c t o r  i n  e n tro p y  r e d u c t io n .  The e f f e c t s  
o f  e n tro p y  a re  c o u n te re d  by  a n ta c c u m u le s . We m ust l e a r n  to  f i g h t  
e n tro p y  w ith  a n ta c c u m u le s .
N ex t we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The two 
f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t changes in  a c c u m u la tio n . 
A c q u is i t io n  and d i s p o s a l  in v o lv e  ad d in g  new b e lo n g in g s  and m aking 
room f o r  them . F o r i n s ta n c e ,  a new c a r  means a c q u i r in g  th e  l a t e  
m odel and d is p o s in g  o f  th e  o ld  m odel. The p u rc h a s e  o f  a  new t a b l e  
means f in d in g  some p la c e  to  p u t i t .  Runaway a c q u i s i t i o n  b u i ld s  a 
d an g ero u s  momentum. D o n 't  l e t  d i s p o s a l  f o o l  you e i t h e r .  A c q u is i t io n  
and d i s p o s a l  a r e  r e l a t e d  to  a c c u m u la tio n  in  t h e  same way as s c r a tc h in g  
and i t c h i n g  to  p o is o n  iv y .  Now l e t  us c o n s id e r  some o f  th e  i n t e r a c t i o n s  
o f  th e  dynam ic f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  
f a c i l i t i e s  does n o t  n e c e s s a r i l y  c a u se  th e  d evelopm en t o f  a n ta c c u m u le s . 
T h is  n eed s  e x p la in in g .  D is p o sa l equ ipm en t and p ro c e d u re s  a re  supposed  
to  g e t  d is c a rd e d  item s  o u t o f  th e  way f o r  good . Many form s o f  d i s p o s a l  
o n ly  move d is c a rd e d  ite m s  from  one p la c e  to  a n o th e r .  A broom m e re ly
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s t i r s  up d u s t .  A n taccum ules a r e  n o t  n e c e s s a r i l y  d ev e lo p e d  th ro u g h  
th e  u se  o f  d i s p o s a l  f a c i l i t i e s .  How can  d i s p o s a l  be a way to  r e a l l y  
g e t  r i d  o f  som eth in g ?
T h is  le a d s  us to  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  and 
in c r e a s e s  acc u m u le s . Does t h i s  sound  l i k e  a  c o n t r a d ic t io n ?  T h e re  
m ust be a  l o g i c a l  e x p la n a t io n  f o r  t h i s . 1 D is p o s a l  i t s e l f  p ro d u c e s  
w a s te  f o r  f u r t h e r  d i s p o s a l  n e e d s . A vacuum  c l e a n e r  r e q u i r e s  s to r a g e  
s p a c e ,  em p ty in g , m a in te n a n c e , and e v e n tu a l  r e p la c e m e n t.  G arbage 
c an s  w i l l  alw ays be  r e f i l l e d  a f t e r  em p ty in g . The m a r i n e r 's  a l b a t r o s s  
i s  an  a p p r o p r ia t e  sym bol f o r  modern co n su m ers .
No sy s tem  can  a b so rb  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  a t  th e  same t im e . F o r exam ple , o u r  economy 
c a n n o t h a n d le  b o th  a p ro g ram  o f  sw eep ing  s o c i a l  ch an g es  and a 
f o r e ig n  w a r . As you  know a l r e a d y ,  two o b je c t s  c a n n o t occupy  th e  
same s p a c e .  T h a t 's  why we sa y  t h a t  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  c a n n o t be a b so rb e d  in t o  th e  same sy s te m  a t  th e  
same t im e . You c a n ' t  e x p e c t  th e  im p o s s ib le .  A dynam ic f u n c t io n  
c a n n o t r e c i p r o c a t e  i n s ta n ta n e o u s ly .
T h is  le a d s  u s  to  t h e  c o n c lu s io n  t h a t  a n ta c c u m u le s  c a n n o t 
d e v e lo p  i n  an  o v e r lo a d e d  sy s te m . T h is  i s  th e  law  o f  d im in is h in g  
r e t u r n s .  F o r i n s t a n c e ,  a u to m o b ile  t i r e s  w ea r o u t  q u ic k ly  a t  h ig h  
sp e e d . O v e r lo a d in g  a sy s te m  i s  l i k e  h i t t i n g  th e  b ra k e s  on a r a i n  
s l i c k  s t r e e t .  A t i r e d ,  n e rv o u s  p e r s o n  makes w a s te f u l  m is ta k e s .  Do 
y o u r s e l f  a  f a v o r .  S im p l ify  y o u r d a i l y  n e e d s .
L e t ' s  exam ine th e  t h r e e  r h e t o r i c a l  a p p e a ls  b e h in d  accumu­
l a t i o n .  One o f  th e  l i n e s  o f  p e r s u a s io n  t h a t  le a d  to  a c c u m u la tio n  i s r
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n o t  to  have  a th in g  i s  to  need  i t .  How can  we be s u re  o f  o u r  n eed s?
A n eed  i s  som etim es h a rd  to  e x p la in .  A d v e r t i s in g  k eep s  u rg in g  us 
t o  make p u rc h a s e s .  F o r exam ple , women a r e  now b e in g  s t im u la t e d  to  
n eed  a h a i r  d r y e r  w i th  a  b u i l t - i n  r a d io .  To be w i th o u t  so m e th in g  
i s  to  n eed  i t .
The seco n d  o f  th e  p e r s u a s iv e  a p p e a ls  o f  a c c u m u la tio n  i s  t h a t  
t h e  d ev e lo p m en t o f  a  new th in g  makes a l l  t h in g s  a l r e a d y  e x i s t i n g  in  
t h a t  c l a s s  seem  o b s o le t e .  T h is  i s  a c a s e  o f  th e  g r a s s  seem in g  alw ays 
g r e e n e r  on th e  o th e r  s id e  o f  th e  p a s tu r e .  Many consum er ite m s  a r e  
g iv e n  m ino r m o d i f ic a t io n s  from  y e a r  to  y e a r .  Women’s c lo th in g  s t y l e s  
ch an g e  from  y e a r  t o  y e a r  to  make s e r v i c e a b le  c lo th in g  u n w e a ra b le . A 
1967 c a r  was a l r e a d y  o b s o le t e  in  S ep te m b er, 1967. We a r e  i n  a r a c e  
w i th  th e  ju n k y a rd .  T h is  s u p e r f i c i a l  e x p l o i t a t i o n  o f  n o v e l ty  i s  
a c t u a l l y  d e la y in g  s i g n i f i c a n t  p r o g r e s s .
The l a s t  o f  th e  t h r e e  p e r s u a s iv e  p i t c h e s  o f  a c c u m u la tio n  
i s :  th e  f i r s t  day  o f  a new a c q u i s i t i o n  i s  th e  b e s t .  Our e x p e c ­
t a t i o n s  f o r  any new th in g  a r e  h a rd  to  s a t i s f y .  A new a c q u i s i t i o n  
s t a r t s  g e t t i n g  o ld  a t  th e  moment i t  i s  p u rc h a s e d . T hus, even  a  
d e v o te d  f is h e rm a n  m ust r e a l i z e  t h a t  a new c a s t i n g  ro d  v i b r a t i n g  
w i th  l i f e  i n  th e  t a c k l e  shop  i s ,  a f t e r  a l l ,  o n ly  an e x p e n s iv e  f i s h i n g  
p o le .  The b e s t  day  o f  a  new a c q u i s i t i o n  i s  t h e  f i r s t .  A re a d u l t s  
r e a l l y  no d i f f e r e n t  from  c h i ld r e n ?
At t h i s  p o in t  i t  sh o u ld  be e v id e n t  t h a t  th e  m ost e f f i c i e n t  
a n taccu m u le  i s  an  u n d ev e lo p ed  accu m u le . T h is  ty p e  o f  an taccu m u le  
does away w i th  th e  n eed  f o r  d i s p o s a l .  F o r ex am p le , th e  fo o d  you 
d o n 't  e a t  c a u s e s  no e x c e ss  w e ig h t to  be  l o s t  l a t e r  on . T h is  ty p e  o f
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a n taccu m u le  i s  l i k e  th e  h o le  i n  a d o u g h n u t. W hat c o u ld  b e  s im p le r  
th a n  a v o id in g  a c c u m u la tio n  p rob lem s by n o t  a c c u m u la tin g  th in g s ?
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Article Number VII
T h is  a r t i c l e  i s  c o n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  " A c c u m u ly tic s ” i s  form ed from  th e  two w ords "Accumu­
l a t i o n "  and " a n a l y t i c s . "  The b a s ic  u n i t  o f  a c c u m u la tio n  i s  th e  
accu m u le . By a n a lo g y , th e  b a s i c  u n i t  o f  l i v i n g  t i s s u e  i s  th e  c e l l .  
The accum ule i s  th e  b a s ic  u n i t  o f  a c c u m u la tio n . S to ra g e  and g a rb a g e  
c o l l e c t i o n  a r e  a t  th e  c o re  o f  th e  p ro b lem . F o r  i n s t a n c e ,  a  g a rb a g e  
dump i s  a  huge p i l e  o f  acc u m u le s . We c a l l  t h e  b a s ic  u n i t  o f  accumu­
l a t i o n  th e  accum ule .
One accum ule i s  th e  l e a s t  am ount o f  a c c u m u la tio n  n o t i c e ­
a b le  a t  any  one t im e . By c o m p a riso n , one c a l o r i e  i s  th e  amount o f  
h e a t  r e q u i r e d  to  r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .
A lso  by  c o m p a riso n , i n  e l e c t r o n i c s  one v o l t  p ro d u c e s  a c u r r e n t  o f  
one am pere a g a i n s t  one ohm o f  r e s i s t a n c e .  A c c u m u la tio n s  o f  l e s s  th a n  
one accum ule go u n n o t ic e d .  As an ex am p le , o ne  more c rum pled  p a p e r  on 
a  l i t t e r e d  f l o o r  m ig h t be  j u s t  b a r e l y  n o t i c e d .  The l e a s t  am ount o f  
in c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any o ne  tim e  i s  one accum ule . 
F o r  i n s t a n c e ,  a  o n e -ac cu m u le  in c r e a s e  i n  th e  s i z e  o f  a  ju n k  y a rd  may 
be as b ig  as an  a u to m o b ile . S u re ly  we can  s e e  i n  th e s e  e x p la n a t io n s  
th e  d a n g e r  o f  c r e e p in g  a c c u m u la tio n .
As we s h a l l  now s e e  th e  a n ta c c u m u le  i s  a n e g a t iv e  m easure  
o f  a c c u m u la tio n . The a n taccu m u le  i s  a  p o s i t i v e  m easu re  o f  r e d u c t io n  
i n  a c c u m u la tio n . An a i r c r a f t  p i l o t  c a n  c r e a t e  a n taccu m u les  to  
i n c r e a s e  sp eed  by d ro p p in g  em pty f u e l  t a n k s .  The b e n e f i t s  a r e  more 
s p a c e ,  in c r e a s e d  o r d e r ,  and r e l i e f  from  p r e s s u r e .  M inus v a lu e s  b e g in  
a t  a  m a th e m a tic a l z e r o .  N e g a tiv e  am ounts o f  a c c u m u la tio n  a r e  c a l l e d  
a n ta c c u m u le s . An a n ta c c u m u le  i s  l i k e  g e t t i n g  r i d  o f  a  h e a d a c h e .
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E n tro p y  is .  a  p o s i t i v e  m easure  o f  d i s o r d e r .  I n  p h o to g ra p h y , 
a n e g a t iv e  image r e v e r s e s  th e  l i g h t  v a lu e s  o f  an  o b je c t .  I n  a r i t h ­
m e t ic ,  you can  ad d , s u b t r a c t ,  m u l t ip ly ,  and d iv id e  n e g a t iv e  num bers. 
The p o s i t i v e  m easure o f  d i s o r d e r  i s  c a l l e d  e n tro p y .  I s  i t  h a rd  to  
th in k  o f  d i s o r g a n iz a t io n  as an a c t iv e  fo rc e ?  D is o rd e r  i s  found  in  
any a c t iv e  sy stem . F o r exam ple , f r i c t i o n  in  an au to m o b ile  en g in e  
i s  a form  o f  e n tro p y .  An an g ry  mob o f  p e o p le  i s  an ex trem e  form  o f  
human e n tro p y .
L e t 's  exam ine th e  r e l a t i o n s h i p  betw een  two im p o r ta n t  con­
c e p t s .  A ntaccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n tro p y . A ntaccum ules 
a r e  l i k e  a  l u b r i c a n t  in  an e n g in e . The sm oothness o f  a moving e n g in e  
p a r t  h e lp s  to  d im in is h  f r i c t i o n .  E n tro p y  i s  c o u n te r a c te d  by th e  
d evelopm en t o f  a n ta c c u m u le s . S im p l ic i ty  in  o r g a n iz a t io n  le a d s  to  
c o n s e r v a t io n  o f  e f f o r t .  The r e s u l t i n g  s i m p l i c i t y  from  an taccu m u les  
i s  a key  f a c t o r  i n  e n tro p y  r e d u c t io n .  The e f f e c t s  o f  e n tro p y  a r e  
c o u n te re d  by a n taccu m u les .
The two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  ab o u t 
changes i n  a c c u m u la tio n . A c q u is i t io n  and d i s p o s a l  in v o lv e  add ing  
new b e lo n g in g s  and m aking room f o r  them . Runaway a c q u i s i t i o n  b u i ld s  
a  d an g ero u s  momentum. For in s ta n c e ,  a  new c a r  means a c q u i r in g  th e  
l a t e  m odel and d is p o s in g  o f  th e  o ld  m odel. The p u rc h a se  o f  a new 
t a b l e  means f in d in g  some p la c e  to  p u t  i t .  A c q u is i t io n  and d i s p o s a l  
b r in g  a b o u t changes i n  a c c u m u la tio n . T hese two f a c t o r s  a r e  l i k e  
d i f f e r e n t  ro ad s  le a d in g  to  t h e  same d e s t i n a t i o n .  A c q u is i t io n  and 
d i s p o s a l  a r e  r e l a t e d  to  a c c u m u la tio n  i n  th e  same way as s c r a tc h in g  
and i t c h in g  to  p o is o n  iv y .
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Now l e t  us c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t  n e c e s s a r i l y  cau se  th e  developm ent o f  a n ta c c u m u le s . D is p o sa l 
equ ipm en t and p ro c e d u re s  a r e  supposed  to  g e t  d is c a rd e d  Item s o u t o f  
th e  way f o r  good . Many form s o f  d i s p o s a l  o n ly  move d is c a rd e d  item s  
from  one p la c e  to  a n o th e r .  The developm en t o f  an taccu m u les  i s  n o t  
n e c e s s a r i l y  cau sed  by th e  o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s .  A broom 
m e re ly  s t i r s  up d u s t .  A ntaccum ules a re  n o t  n e c e s s a r i l y  d ev e lo p e d  
th ro u g h  th e  u s e  o f  d i s p o s a l  f a c i l i t i e s .  The n eed  f o r  d i s p o s a l  i s  
th e  s e r p e n t  i n  o u r g a rd e n  o f  p le n ty .
D is p o sa l m a in ta in s  and in c r e a s e s  accu m u les . Does t h i s  
sound l i k e  a c o n t r a d ic t io n ?  D is p o s a l  i t s e l f  p ro d u c e s  w a s te  f o r  
f u r t h e r  d i s p o s a l  n e e d s . G arbage can s w i l l  alw ays be r e f i l l e d  a f t e r  
em p ty ing . A vacuum c l e a n e r  r e q u i r e s  s to r a g e  s p a c e ,  em p ty in g , 
m a in te n a n c e , and e v e n tu a l  re p la c e m e n t. A ccum ules a r e  m a in ta in e d  and 
in c re a s e d  by d i s p o s a l .  D isp o sa l i s  a lm o s t l i k e  p e r p e tu a l  m o tio n .
The m a r in e r 's  a l b a t r o s s  i s  an a p p r o p r ia te  sym bol f o r  m odern consum ers.
No sy s te m  can  a b so rb  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  a t  th e  same t im e . As you know a l r e a d y ,  two 
o b je c t s  c a n n o t occupy th e  same s p a c e .  F o r  exam ple , o u r economy 
c a n n o t h a n d le  b o th  a p rogram  o f  sw eeping  s o c i a l  changes and a 
f o r e ig n  w ar. T ry in g  to  a c q u ir e  and d is p o s e  a t  th e  same tim e  i s  to o  
much f o r  any sy stem . A p i a n i s t  c a n n o t p la y  two p ia n o s  a t  o n ce . A 
dynam ic f u n c t io n  c a n n o t r e c i p r o c a te  in s ta n ta n e o u s ly .  B oth  new 
accum ules and in c r e a s in g  d is p o s a l  o p e r a t io n s  c a n n o t be a b so rb ed  
in t o  th e  same sy stem  a t  th e  same tim e .
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A ntaccum ules c a n n o t d e v e lo p  in  an o v e r lo a d e d  sy s te m . T h is  
i s  th e  law  o f  d im in is h in g  r e t u r n s .  F o r i n s t a n c e ,  a u to m o b ile  t i r e s  
w ear o u t q u ic k ly  a t  h ig h  sp e e d . O v e rlo a d in g  a  sy stem  i s  l i k e  
h i t t i n g  th e  b ra k e s  on a  r a i n  s l i c k  s t r e e t .  An o v e r lo a d e d  sy s te m  
c a n n o t d e v e lo p  a n ta c c u m u le s . T h is  i s  th e  o ld  s t o r y  o f  th e  one-arm ed  
p a p e r  h a n g e r .  A t i r e d ,  n e rv o u s  p e rs o n  makes w a s te f u l  m is ta k e s .
Do you know y o u r  own l i m i t s ?
One o f  th e  l i n e s  o f  p e r s u a s io n  t h a t  le a d  to  a c c u m u la tio n  
i s :  n o t  t o  have a  th in g  i s  to  n eed  i t .  A n eed  i s  som etim es h a rd
t o  e x p la in .  To be w ith o u t  so m e th in g  i s  t o  n eed  i t .  F o r ex am p le , 
women a r e  now b e in g  s t im u la t e d  to  need  a h a i r  d r y e r  w ith  a  b u i l t - i n  
r a d i o .  A d v e r t i s in g  k eep s  u rg in g  u s  to  make p u rc h a s e s .  L ik e  h u n g ry  
men, o u r  a p p e t i t e s  a r e  in c r e a s e d  by  c o n s ta n t  f e e d in g .  To la c k  
so m eth in g  i s  to  n eed  i t .
The d ev e lo p m en t o f  a  new th in g  makes a l l  th in g s  a l r e a d y  
e x i s t i n g  i n  t h a t  c l a s s  seem  o b s o le t e .  Many consum er ite m s  a r e  
g iv e n  m inor m o d i f ic a t io n  from  y e a r  to  y e a r .  Women's c lo th in g  
s t y l e s  change  from  y e a r  t o  y e a r  t o  make s e r v ic e a b le  c lo th in g  un­
w e a ra b le .  L a s t  y e a r 's  f a s h io n s  a r e  l i k e  l e t t e r s  w r i t t e n  on th e  
s a n d . A l l  o f  th e  e x i s t i n g  th in g s  i n  a c l a s s  a r e  made o b s o le te  by 
th e  d ev e lo p m en t o f  a new th i n g .  A 1967 c a r  was a l r e a d y  o b s o le t e  in  
S ep te m b er, 1967. T h is  i s  a c a s e  o f  th e  g r a s s  seem ing  alw ays g r e e n e r  
on th e  o th e r  s id e  o f  th e  p a s tu r e .  T h is  s u p e r f i c i a l  e x p l o i t a t i o n  o f  
n o v e l ty  i s  a c t u a l l y  d e la y in g  s i g n i f i c a n t  p r o g r e s s .
The l a s t  o f  th e  t h r e e  p e r s u a s iv e  p i t c h e s  o f  a c c u m u la tio n  i s :  
th e  f i r s t  day  o f  a  new a c q u i s i t i o n  i s  th e  b e s t .  Our e x p e c ta t io n s  f o r  
any new th in g  a r e  h a rd  to  s a t i s f y .  A new a c q u i s i t i o n  s t a r t s  g e t t i n g
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o ld  a t  th e  moment i t  i s  p u rc h a se d . A new c a s t i n g  ro d  v i b r a t i n g  w ith  
l i f e  i n  th e  t a c k l e  shop i s ,  a f t e r  a l l ,  o n ly  an e x p e n s iv e  f i s h in g  
p o le .  The b e s t  day  o f  a  new a c q u i s i t i o n  i s  th e  f i r s t .  The e x c ite m e n t 
o f  a new a c q u i s i t i o n  t a r n i s h e s  l i k e  th e  sh e e n  o f  t i n s e l .  A new 
a c q u i s i t i o n  i s  a t  i t s  b e s t  on th e  f i r s t  day .
The m ost e f f i c i e n t  an taccu m u le  i s  an  u n d ev e lo p ed  accum ule .
T h is  ty p e  o f  an taccu m u le  does away w ith  th e  need  f o r  d i s p o s a l .
D o n 't w o rry  a b o u t s u f f e r in g  in c o n v e n ie n c e  and d is c o m fo r t ,  e i t h e r .
F o r exam ple , th e  food you d o n 't  e a t  c a u se s  no e x c e ss  w e ig h t t o  be 
l o s t  l a t e r  on. An u n d ev e lo p ed  accum ule i s  th e  m ost e f f i c i e n t  
a n taccu m u le . To make a co m p ariso n , a b u l l e t  t h a t  i s  n o t  f i r e d  w o n 't  
h u r t  anyone.
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Article Number VIII
T h is  a r t i c l e  i s  c o n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  " A c c u m u ly tic s "  i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . "  ^he  b a s i c  u n i t  o f  a c c u m u la tio n  i s  th e  
accum ule . By a n a lo g y , th e  b a s i c  u n i t  o f  l i v i n g  t i s s u e  i s  th e  c e l l .  
A ls o , th e  b a s i c  u n i t  o f  c h e m is try  i s  th e  e le m e n t .  We c a l l  th e  b a s ic  
u n i t  o f  a c c u m u la tio n  th e  accu m u le . The fo l lo w in g  m a t e r i a l  i s  an 
e x p la n a t io n  o f  th e  s c ie n c e  o f  a c c u m u ly t ic s .  Can t h i s  s m a l l e s t  u n i t  
o f  m easure  a c t u a l l y  em brace co sm ic  p ro b lem s?  Our overw helm ing  s to r a g e  
and d i s p o s a l  p ro b lem s a r e  in d e e d  c a u se d  by a c c u m u la tio n  o f  c o u n t le s s  
u n se e n  u n i t s .  The accum ule i s  th e  b a s ic  u n i t  o f  a c c u m u la tio n .
The n a t u r e  o f  th e  accum ule  i s  th e  n e x t  c o n s id e r a t i o n .  One 
accum ule i s  th e  l e a s t  amount o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one 
t im e . By c o m p a r is o n , one c a l o r i e  i s  th e  am ount o f  h e a t  r e q u i r e d  to  
r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .  A lso  by c o m p a riso n , 
i n  e l e c t r o n i c s  one v o l t  p ro d u c e s  a  c u r r e n t  o f  one am pere a g a in s t  
one ohm o f  r e s i s t a n c e .  Now l e t ' s  exam ine t h i s  f u r t h e r .  The s m a l l e s t  
a d d i t io n  n o t i c e a b l e  a t  any tim e  i s  one accu m u le . As an exam ple , one 
more crum pled  p a p e r  on a  l i t t e r e d  f l o o r  m ig h t be j u s t  b a r e l y  n o t i c e d .  
S u re ly  we can  s e e  i n  th e s e  e x p la n a t io n s  th e  d a n g e r  o f  c r e e p in g  
a c c u m u la tio n . Enormous p ro b lem s mount up i n  s u b t l e  w ays. The l e a s t  
amount o f  in c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any  one tim e  i s  
one accum ule .
I s  t h e r e  a way to  e x p re s s  d e c re a s e s  i n  a c c u m u la tio n ?  The 
an taccu m u le  i s  a  n e g a t iv e  m easu re  o f  a c c u m u la tio n . As we s h a l l  now 
s e e  minus v a lu e s  b e g in  a t  a m a th e m a tic a l z e r o .  L e t 's  p u t  i t  a n o th e r
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w ay. The a n taccu m u le  i s  a p o s i t i v e  m easu re  o f  r e d u c t io n  i n  accumu­
l a t i o n .  An a n taccu m u le  i s  l i k e  g e t t i n g  r i d  o f  a  h e a d a c h e . N e g a tiv e  
am ounts o f  a c c u m u la tio n  a r e  c a l l e d  a n ta c c u m u le s . An an taccu m u le  i s  
l i k e  a  m i l l  s to n e  l i f t e d  from  y o u r  s h o u ld e r s .  You m ust lo s e  t i r e s o m e  
c l u t t e r  to  g a in  p e a c e  o f  m ind.
E n tro p y  i s  a  p o s i t i v e  m easu re  o f  d i s o r d e r .  I n  a r i t h m e t i c ,  
you  ca n  ad d , s u b t r a c t ,  m u l t i p l y ,  and d iv id e  n e g a t iv e  nu m b ers . I n  
p h o to g ra p h y , a  n e g a t iv e  im age r e v e r s e s  t h e  l i g h t  v a lu e s  o f  an o b j e c t .
We can  s e e  t h a t  d i s o r d e r  i s  m easured  i n  p o s i t i v e  form  a s  e n tro p y .
I s  i t  h a rd  t o  t h i n k  o f  d i s o r g a n i z a t i o n  as an  a c t i v e  f o r c e ?  T h e re  a r e  
many p o s s i b l e  ex am p le s . F o r  ex am p le , f r i c t i o n  i n  an a u to m o b ile  
e n g in e  i s  a  fo rm  o f  e n t ro p y .  The p o s i t i v e  m easu re  o f  d i s o r d e r  i s  
c a l l e d  e n t ro p y .  T h is  know ledge g iv e s  u s  th e  pow er to  f i g h t  accumu­
l a t i o n  p ro b le m s .
l e t ' s  exam ine th e  r e l a t i o n s h i p  b e tw een  two im p o r ta n t  con­
c e p t s .  A n taccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n t ro p y .  The exam ples 
fro m  th e  p re c e d in g  p a ra g ra p h  ca n  be re -e x a m in e d  h e r e .  A ntaccum ules 
a r e  l i k e  a  l u b r i c a n t  i n  an  e n g in e .  The a lm o s t f r i c t i o n l e s s  sm oo thness 
o f  an  e n g in e  p a r t  i s  s i m i l a r  to  th e  s i m p l i c i t y  o f  a f r e s h l y  mopped 
f l o o r .  The e f f e c t s  o f  e n tro p y  a r e  c o u n te re d  by a n ta c c u m u le s .
D o e s n 't  t h i s  make s e n s e  so  f a r ?  E n tro p y  i s  c o u n te r a c te d  by th e  
d ev e lo p m en t o f  a n ta c c u m u le s . The r e s u l t i n g  s i m p l i c i t y  from  a n taccu m u les  
i s  a  k ey  f a c t o r  i n  e n tro p y  r e d u c t io n .  We m ust l e a r n  to  f i g h t  e n tro p y  
w i th  a n ta c c u m u le s .
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The two 
f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t chan g es i n  a c c u m u la tio n . 
T h is  le a d s  u s  t o  a  c l o s e r  lo o k  a t  th e  p ro b lem . A c q u i s i t io n  and
VIII-3 181
d i s p o s a l  b r in g  a b o u t ch an g es  i n  a c c u m u la tio n . F o r i n s t a n c e ,  a new 
c a r  means a c q u i r in g  th e  l a t e  m odel and d i s p o s in g  o f  th e  o ld  m odel. 
C hanges i n  a c c u m u la tio n  a r e  b ro u g h t a b o u t by  a c q u i s i t i o n  and d i s p o s a l .  
Runaway a c q u i s i t i o n  b u i ld s  a d an g e ro u s  momentum. D o n 't  l e t  d i s p o s a l  
f o o l  you e i t h e r .  T hese  two f a c t o r s  a r e  l i k e  d i f f e r e n t  ro a d s  le a d in g  
to  th e  same d e s t i n a t i o n .  A c q u is i t io n  and d i s p o s a l  a r e  r e l a t e d  to  
a c c u m u la tio n  i n  th e  same way as s c r a t c h in g  and i t c h i n g  to  p o is o n  iv y .
Row l e t  us c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t  n e c e s s a r i l y  c a u se  th e  d ev e lo p m en t o f  a n ta c c u m u le s . T h is  n eed s  
e x p la in in g .  D is p o sa l  eq u ipm en t and p ro c e d u re s  a r e  su p p o sed  to  g e t  
d is c a r d e d  ite m s  o u t o f  t h e  way f o r  good . A n taccum ules a r e  n o t 
n e c e s s a r i l y  d e v e lo p e d  th ro u g h  th e  u se  o f  d i s p o s a l  f a c i l i t i e s .  By 
a n a lo g y , w e a r in g  a  r a i n c o a t  d o es  n o t  c a u se  r a i n .  We m ust n o t  c o n t in u e  
to  f o o l  o u r s e lv e s .  The d ev e lo p m en t o f  a n ta c c u m u le s  i s  n o t  n e c e s s a r i l y  
c a u s e d  by th e  o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s .  How can  d i s p o s a l  be 
a w ay to  r e a l l y  g e t  r i d  o f  so m eth in g ?  The n eed  f o r  d i s p o s a l  i s  th e  
s e r p e n t  i n  o u r  g a rd e n  o f  p le n ty .
T h is  le a d s  us t o  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  and 
in c r e a s e s  acc u m u le s . Does t h i s  sound l i k e  a c o n t r a d ic t io n ?  T h ere  
m ust be  a l o g i c a l  e x p la n a t io n  f o r  t h i s !  I t  sh o u ld  be o b v io u s  t h a t  
accum ules a r e  n o t  d e c re a s e d  by d i s p o s a l .  A vacuum  c l e a n e r  r e q u i r e s  
s to r a g e  s p a c e ,  em p ty in g , m a in te n a n c e , and e v e n tu a l  r e p la c e m e n t.  
D is p o s a l  i s  a lm o s t l i k e  p e r p e tu a l  m o tio n . A ccum ules a r e  m a in ta in e d  
and  in c r e a s e d  by d i s p o s a l .  The m a r i n e r 's  a l b a t r o s s  i s  an  a p p r o p r ia te  
sym bol f o r  m odern co n su m ers .
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You m ust g e t  t h i s  s t r a i g h t  r i g h t  now. No sy s tem  can  ab so rb  
b o th  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  a t  th e  same 
tim e . You c a n ' t  e x p e c t th e  im p o s s ib le .  As you know a l r e a d y ,  two 
o b je c t s  c an n o t occupy th e  same sp a c e . T ry in g  to  a c q u i r e  and d is p o s e  
a t  th e  same tim e  i s  to o  much f o r  any sy s te m . A p i a n i s t  c a n n o t p la y  
two p ia n o s  a t  o n ce . O il  and w a te r  d o n 't  m ix. T h a t 's  why we sa y  t h a t  
b o th  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  c a n n o t be 
ab so rb ed  in to  th e  same sy stem  a t  th e  same tim e .
T h is  le a d s  u s  to  th e  c o n c lu s io n  t h a t  an taccu m u les  can n o t 
d e v e lo p  in  an  o v e r lo a d e d  sy s tem . F o r i n s ta n c e ,  a u to m o b ile  t i r e s  
w ear o u t q u ic k ly  a t  h ig h  sp e e d . E x p e rie n c e  can  t e l l  you t h a t  o v e r ­
lo a d in g  a  sy s te m  i s  l i k e  h i t t i n g  th e  b ra k e s  on a r a i n  s l i c k  s t r e e t .
An o v e r lo a d e d  sy s te m  c a n n o t d e v e lo p  a n ta c c u m u le s . T h is  i s  th e  o ld  
s to r y  o f  th e  one-arm ed  p a p e r  h a n g e r . Do y o u r s e l f  a f a v o r .  S im p lify  
y o u r  d a i l y  n e e d s . The d evelopm en t o f  an taccu m u les  in  a  sy s tem  i s  
p re v e n te d  by o v e r lo a d in g .
At t h i s  p o in t  i t  sh o u ld  be  e v id e n t  t h a t  th e  m ost e f f i c i e n t  
an taccu m u le  i s  an u n d ev e lo p ed  accum ule . What co u ld  be s im p le r  th a n  
a v o id in g  a c c u m u la tio n  p rob lem s by  n o t a c c u m u la tin g  th in g s ?  T h is  
ty p e  o f  an taccu m u le  does away w ith  th e  n eed  f o r  d i s p o s a l .  To make a 
co m p ariso n , a  b u l l e t  t h a t  i s  n o t  f i r e d  w o n 't  h u r t  anyone. We have 
se e n  t h a t  th e  m ost e f f i c i e n t  an taccu m u le  i s  an accum ule t h a t  n e v e r  
e x i s t e d .
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T h is  a r t i c l e  i s  co n ce rn ed  w ith  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  The b a s ic  u n i t  o f  a c c u m u la tio n  i s  th e  accum ule . The 
fo llo w in g  m a te r ia l  i s  an e x p la n a t io n  o f  th e  s c ie n c e  o f  a c c u m u ly t ic s .  
"A c cu m u ly tic s"  i s  form ed from  th e  two w ords " a c c u m u la tio n "  and 
" a n a l y t i c s . "  S to ra g e  and g a rb ag e  c o l l e c t i o n  a r e  a t  th e  c o re  o f  th e  
p ro b lem . F o r i n s ta n c e ,  a g a rb ag e  dump i s  a  huge p i l e  o f  accu m u les.
You can  s e e  accum ules grow in  a m e d ic in e  c a b in e t  day  by d ay . The 
accum ule i s  th e  b a s ic  u n i t  o f  a c c u m u la tio n . Can t h i s  s m a l l e s t  u n i t  
o f  m easure a c t u a l l y  em brace cosm ic p rob lem s?  Our overw helm ing  
s to r a g e  and d is p o s a l  p rob lem s a r e  in d e ed  cau sed  by a c c u m u la tio n  o f  
c o u n t le s s  u n seen  u n i t s .
The n a tu r e  o f  th e  accum ule i s  th e  n e x t c o n s id e r a t io n .  One 
accum ule i s  th e  l e a s t  amount o f  a c c u m u la tio n  n o t i c e a b le  a t  any one 
t im e . By co m p ariso n , one c a l o r i e  i s  th e  amount o f  h e a t  r e q u i r e d  to  
r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .  Now l e t ' s  exam ine 
t h i s  f u r t h e r .  A ccu m u la tio n s  o f  l e s s  th a n  one accum ule go u n n o tic e d .
As an exam ple , one more crum pled  p a p e r  on a l i t t e r e d  f l o o r  m igh t be 
j u s t  b a r e ly  n o t i c e d .  N ot a l l  accum ules a re  sm a ll i n  an  a b s o lu te  s e n s e .  
F o r i n s ta n c e ,  a one-accum ule  in c r e a s e  i n  th e  s i z e  o f  a ju n k  y a rd  may 
be  as b ig  as  an a u to m o b ile . Enormous p rob lem s mount up i n  s u b t l e  
w ays. S u re ly  we can  s e e  i n  th e s e  e x p la n a t io n s  th e  d an g e r o f  c re e p in g  
a c c u m u la tio n .
I s  th e r e  a way to  e x p re s s  d e c re a s e s  i n  ac c u m u la tio n ?  The 
an taccu m u le  i s  a n e g a t iv e  m easure o f  a c c u m u la tio n . As we s h a l l  now 
s e e  m inus v a lu e s  b e g in  a t  a m a th e m a tic a l z e r o .  N e g a tiv e  am ounts o f  
a c c u m u la tio n  a re  c a l l e d  an ta c c u m u le s . An a i r c r a f t  p i l o t  can  c r e a te
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a n taccu m u les  t o  in c r e a s e  sp eed  by  d ro p p in g  em pty f u e l  t a n k s .  A 
m e rc h an t g a in s  v a lu a b le  sp a c e  by " s a c r i f i c i n g ” slow -m oving  i te m s .
The b e n e f i t s  a r e  more s p a c e ,  in c r e a s e d  o r d e r ,  and r e l i e f  from  
p r e s s u r e .  L e t 's  p u t i t  a n o th e r  w ay. You m ust lo s e  t i r e s o m e  c l u t t e r  
to  g a in  p eace  o f  m ind.
E n tro p y  i s  a  p o s i t i v e  m easu re  o f  d i s o r d e r .  T h e re  a r e  many 
p o s s i b l e  ex am p les . F o r ex am p le , f r i c t i o n  i n  an  a u to m o b ile  e n g in e  
i s  a fo rm  o f  e n t ro p y .  An an g ry  mob o f  p e o p le  i s  an ex trem e form  o f  
human e n tro p y .  We can  s e e  t h a t  d i s o r d e r  i s  found  i n  any a c t iv e  sy s te m . 
E v ery  a c t iv e  sy s te m  h as  a  te n d e n c y  to  t e a r  i t s e l f  up th ro u g h  c u m u la tiv e  
d i s o r g a n i z a t i o n .  I s  i t  h a rd  t o  t h i n k  o f  d i s o r g a n i z a t i o n  as an  a c t i v e  
fo r c e ?  I n  a r i t h m e t i c ,  you  c a n  a d d , s u b t r a c t ,  m u l t i p l y ,  and d iv id e  
n e g a t iv e  n u m b ers . T h is  know ledge g iv e s  us th e  pow er to  f i g h t  accumu­
l a t i o n  p ro b lem s.
L e t 's  exam ine th e  r e l a t i o n s h i p  b e tw een  two im p o r ta n t  con­
c e p t s .  A ntaccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n t ro p y .  The exam ples 
fro m  th e  p r e c e d in g  p a ra g ra p h  can  be  re -e x a m in e d  h e r e .  The sm o o th n ess  
o f  a moving e n g in e  p a r t  h e lp s  t o  d im in is h  f r i c t i o n .  E f f e c t iv e  and 
t r u s t e d  le a d e r s  c o u ld  c h a n n e l th e  e n e rg y  o f  a mob i n t o  p u rp o s e fu l  
e f f o r t s .  D o e s n 't  t h i s  make s e n s e  so  f a r ?  The e f f e c t s  o f  e n tro p y  
a r e  c o u n te re d  by  a n ta c c u m u le s . S im p l i c i ty  i n  o r g a n iz a t io n  le a d s  
t o  c o n s e r v a t io n  o f  e f f o r t .  The r e s u l t i n g  s i m p l i c i t y  from  an ta c c u m u le s  
i s  a  k ey  f a c t o r  i n  e n tro p y  r e d u c t io n .  We m ust l e a r n  t o  f i g h t  e n tro p y  
w i th  a n ta c c u m u le s .
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The two 
f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t ch an g es  in  a c c u m u la tio n . 
A c q u is i t io n  and d i s p o s a l  in v o lv e  ad d in g  new b e lo n g in g s  and m aking
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room f o r  them . F o r i n s ta n c e ,  a  new c a r  means a c q u i r in g  th e  l a t e  
m odel and d is p o s in g  o f  th e  o ld  m odel. The p u rc h a se  o f  a  new t a b l e  
means f in d in g  some p la c e  to  p u t  i t .  T h is  le a d s  us t o  a  c l o s e r  lo o k  
a t  th e  p rob lem . Runaway a c q u i s i t i o n  b u i ld s  a d an g ero u s  momentum.
Don’ t  l e t  d i s p o s a l  f o o l  you e i t h e r .  The changes b ro u g h t ab o u t by 
a c q u i s i t i o n  and d i s p o s a l  a r e  a l l  i n  th e  same d i r e c t i o n .  A c q u is i t io n  
and d i s p o s a l  a r e  r e l a t e d  to  a c c u m u la tio n  i n  th e  same way as s c r a tc h in g  
and i t c h in g  to  p o is o n  iv y .
Now l e t  u s c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t n e c e s s a r i l y  c a u se  th e  developm en t o f  a n ta c c u m u le s . T h is  n eed s  
e x p la in in g .  D is p o sa l  equ ipm en t and p ro c e d u re s  a r e  su p p o sed  to  g e t  
d is c a rd e d  ite m s  o u t o f  th e  way f o r  good . Many form s o f  d is p o s a l  
o n ly  move d is c a rd e d  item s  from  one p la c e  to  a n o th e r .  A broom m ere ly  
s t i r s  up d u s t .  An e a r t h  mover s im p ly  p i l e s  d i r t  up . How can  d i s p o s a l  
be  a way to  r e a l l y  g e t  r i d  o f  som eth in g ?  We m ust n o t  c o n t in u e  to  
fo o l  o u r s e lv e s .  A ntaccum ules a r e  n o t  n e c e s s a r i l y  d e v e lo p e d  th ro u g h  
th e  u se  o f  d i s p o s a l  f a c i l i t i e s .
T h is  le a d s  u s  to  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  and 
in c r e a s e s  accu m u les. Does t h i s  sound l i k e  a c o n t r a d ic t io n ?  T h ere  
m ust be  a  l o g i c a l  e x p la n a t io n  f o r  t h i s . '  A f te r  a l l ,  d i s p o s a l  r e q u i r e s  
eq u ip m en t. A vacuum c le a n e r  r e q u i r e s  s to r a g e  s p a c e , em p ty in g , 
m a in te n a n c e , and e v e n tu a l  re p la c e m e n t.  I t  sh o u ld  be o b v io u s  t h a t  
d i s p o s a l  i t s e l f  p ro d u ces  w a s te  f o r  f u r t h e r  d i s p o s a l  n e e d s . G arbage 
can s  w i l l  a lw ays be r e f i l l e d  a f t e r  em p ty in g . The m a r i n e r 's  a l b a t r o s s  
i s  an a p p r o p r ia te  sym bol f o r  modern consum ers.
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You m ust g e t  t h i s  s t r a i g h t  r i g h t  now. No sy s te m  can  a b so rb  
b o th  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  a t  th e  same 
tim e . As you know a l r e a d y ,  two o b je c t s  c a n n o t occupy th e  same s p a c e .  
You c a n ' t  e x p e c t th e  im p o s s ib le .  Too many l e f t o v e r s  i n  y o u r  r e f r i g e r ­
a t o r  can  p re v e n t you from  p u t t i n g  away y o u r g r o c e r i e s .  T h a t 's  why 
we sa y  t h a t  b o th  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  
c a n n o t be ab so rb ed  in to  th e  same sy s te m  a t  th e  same t im e . F or 
exam ple , o u r  economy c a n n o t h a n d le  b o th  a p rogram  o f  sw eep ing  s o c i a l  
changes and a  f o r e ig n  w ar. A dynam ic f u n c t io n  c a n n o t r e c i p r o c a t e  
in s ta n ta n e o u s ly .
T h is  le a d s  us to  th e  c o n c lu s io n  t h a t  an ta c c u m u le s  c a n n o t 
d e v e lo p  in  an o v e r lo a d e d  sy s tem . T h is  i s  th e  law  o f  d im in is h in g  
r e t u r n s .  An o v e r lo a d e d  sy s te m  i s  w a s te f u l .  F o r i n s t a n c e ,  au to m o b ile  
t i r e s  w ear o u t q u ic k ly  a t  h ig h  sp e e d . O v e rlo a d in g  a  sy s te m  i s  l i k e  
h i t t i n g  th e  b ra k e s  on a  r a i n  s l i c k  s t r e e t .  E x p e r ie n c e  can  t e l l  you 
t h a t  a  t i r e d ,  n e rv o u s  p e rs o n  makes w a s te f u l  m is ta k e s .  Do y o u r s e l f  a 
f a v o r .  S im p lify  y o u r d a i l y  n e e d s .
A t t h i s  p o in t  i t  sh o u ld  be e v id e n t  t h a t  th e  m ost e f f i c i e n t  
an taccu m u le  i s  an u n d ev e lo p ed  accum ule . What c o u ld  be s im p le r  
th a n  a v o id in g  a c c u m u la tio n  p rob lem s by n o t  a c c u m u la tin g  th in g s ?
T h is  ty p e  o f  an taccu m u le  does away w i th  th e  need  f o r  d i s p o s a l .  F o r 
exam ple , th e  food  you d o n 't  e a t  c a u s e s  no e x c e ss  w e ig h t to  be l o s t  
l a t e r  o n . We h av e  se e n  t h a t  an u n d ev e lo p ed  accum ule i s  th e  m ost 
e f f i c i e n t  a n taccu m u le . The e f f i c i e n c y  i s  g a in e d  th ro u g h  s i m p l i c i t y  
o f  o p e r a t io n .
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T h is  a r t i c l e  i s  c o n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  "A c c u m u ly tic s "  i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . "  The b a s ic  u n i t  o f  a c c u m u la tio n  i s  th e  accu m u le . 
By a n a lo g y , th e  b a s i c  u n i t  o f  l i v i n g  t i s s u e  i s  th e  c e l l .  A lso , th e  
b a s ic  u n i t  o f  c h e m is try  i s  th e  e le m e n t. We c a l l  th e  b a s i c  u n i t  o f  
a c c u m u la tio n  th e  accum ule . S to ra g e  and g a rb a g e  c o l l e c t i o n  a r e  a t  th e  
c o r e  o f  th e  p ro b lem . F o r  i n s t a n c e ,  a g a rb a g e  dump i s  a huge p i l e  o f  
acc u m u le s . You can  s e e  accum ules grow i n  a  m e d ic in e  c a b in e t  day  by 
day . The accum ule i s  th e  b a s ic  u n i t  o f  a c c u m u la tio n .
One accum ule i s  th e  l e a s t  amount o f  a c c u m u la tio n  n o t i c e a b l e  
a t  any  one t im e . By c o m p a riso n , one c a l o r i e  i s  th e  amount o f  h e a t  
r e q u i r e d  to  r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .  A lso  by
co m p a riso n , i n  e l e c t r o n i c s  one v o l t  p ro d u c e s  a c u r r e n t  o f  one am pere
a g a i n s t  one ohm o f  r e s i s t a n c e .  The s m a l l e s t  a d d i t io n  n o t i c e a b l e  a t  
any tim e  i s  one accu m u le . A ccu m u la tio n s  o f  l e s s  th a n  one accum ule go 
u n n o t ic e d .  As an  ex am p le , one more crum pled  p a p e r  on a  l i t t e r e d
f l o o r  m ig h t b e  j u s t  b a r e ly  n o t i c e d .  N ot a l l  accum ules a r e  s m a ll  i n
an a b s o lu te  s e n s e .  F o r  i n s t a n c e ,  a o n e -accu m u le  i n c r e a s e  in  th e  
s i z e  o f  a  ju n k  y a rd  may be as b ig  as an  a u to m o b ile . The l e a s t  am ount 
o f  in c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one tim e  i s  one 
accum ule . S u re ly  we can  s e e  i n  th e s e  e x p la n a t io n s  th e  d a n g e r  o f  
c r e e p in g  a c c u m u la tio n .
As we s h a l l  now se e  t h e  an taccu m u le  i s  a n e g a t iv e  m easure 
o f  a c c u m u la tio n . M inus v a lu e s  b e g in  a t  a m a th e m a tic a l z e r o .  An 
a i r c r a f t  p i l o t  can  c r e a t e  an ta c c u m u le s  to  i n c r e a s e  sp e e d  by d ro p p in g  
em pty f u e l  t a n k s .  N e g a tiv e  am ounts o f  a c c u m u la tio n  a r e  c a l l e d
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a n ta c c u m u le s . An a n ta c c u m u le  i s  l i k e  g e t t i n g  r i d  o f  a  h e a d a c h e . The 
an taccu m u le  i s  a  p o s i t i v e  m easu re  o f  r e d u c t io n  in  a c c u m u la tio n . A 
m erc h an t g a in s  v a lu a b le  sp a c e  by " s a c r i f i c i n g ” slow -m oving  i te m s .
The b e n e f i t s  a re  m ore s p a c e ,  in c r e a s e d  o r d e r ,  and r e l i e f  from  
p r e s s u r e .  An a n taccu m u le  i s  l i k e  a  m i l l  s to n e  l i f t e d  from  y o u r 
s h o u ld e r s .
E n tro p y  i s  a  p o s i t i v e  m easu re  o f  d i s o r d e r .  I n  p h o to g ra p h y , 
a  n e g a t iv e  im age r e v e r s e s  t h e  l i g h t  v a lu e s  o f  an  o b j e c t .  I n  a r i t h ­
m e t ic ,  you can  a d d , s u b t r a c t ,  m u l t ip l y ,  and d iv id e  n e g a t iv e  num bers. 
D is o rd e r  i s  m easured  in  p o s i t i v e  fo rm  as  e n t ro p y .  E v ery  a c t iv e  
sy s te m  h a s  a  te n d e n c y  to  t e a r  i t s e l f  up th ro u g h  c u m u la tiv e  d i s ­
o r g a n iz a t i o n .  F o r ex am p le , f r i c t i o n  i n  an  a u to m o b ile  e n g in e  i s  a 
fo rm  o f  e n tro p y .  The p o s i t i v e  m easu re  o f  d i s o r d e r  i s  c a l l e d  e n t ro p y .  
D is o rd e r  i s  found  i n  any a c t i v e  sy s te m . An an g ry  mob o f  p e o p le  i s  
an  e x tre m e  form  o f  human e n t ro p y .  I s  i t  h a rd  t o  t h i n k  o f  d i s ­
o r g a n iz a t i o n  as an  a c t iv e  fo r c e ?
L e t 's  exam ine th e  r e l a t i o n s h i p  b e tw een  two im p o r ta n t  c o n c e p ts .  
A n taccum ules c o u n te r a c t  th e  e f f e c t s  o f  e n t ro p y .  A n taccum ules a r e  l i k e  
a  l u b r i c a n t  i n  an  e n g in e . The sm o o th n ess  o f  a m oving e n g in e  p a r t  
h e lp s  t o  d im in is h  f r i c t i o n .  The e f f e c t s  o f  e n tro p y  a r e  c o u n te re d  by 
a n ta c c u m u le s . E f f e c t iv e  and t r u s t e d  le a d e r s  c o u ld  c h a n n e l th e  e n e rg y  
o f  a mob in t o  p u r p o s e f u l  e f f o r t s .  The a lm o s t f r i c t i o n l e s s  sm o o th n ess  
o f  an  e n g in e  p a r t  i s  s i m i l a r  to  th e  s i m p l i c i t y  o f  a f r e s h l y  mopped 
f l o o r .  The r e s u l t i n g  s i m p l i c i t y  from  a n ta c c u m u le s  i s  a  k ey  f a c t o r  
in  e n tro p y  r e d u c t io n .  S im p l ic i ty  i n  o r g a n iz a t i o n  le a d s  t o  c o n s e r v a t io n  
o f  e f f o r t .  E n tro p y  i s  c o u n te r a c te d  by th e  d ev e lo p m en t o f  a n ta c c u m u le s .
The two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t ch an g es  
i n  a c c u m u la tio n . A c q u i s i t io n  and d i s p o s a l  in v o lv e  a d d in g  new
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b e lo n g in g s  and m aking room f o r  them . F o r i n s ta n c e ,  a  new c a r  means 
a c q u i r in g  th e  l a t e  m odel and d is p o s in g  o f  th e  o ld  m odel. A c q u is i t io n  
and d i s p o s a l  b r in g  ab o u t changes in  a c c u m u la tio n . The changes b ro u g h t 
ab o u t by a c q u i s i t i o n  and d i s p o s a l  a r e  a l l  in  th e  same d i r e c t i o n .
T hese  two f a c t o r s  a r e  l i k e  d i f f e r e n t  ro a d s  le a d in g  to  th e  same d e s t i ­
n a t io n .  The p u rc h a se  o f  a  new t a b l e  means f in d in g  some p la c e  to  
p u t  i t .  Changes i n  a c c u m u la tio n  a r e  b ro u g h t ab o u t by a c q u i s i t i o n  
and d i s p o s a l .  Runaway a c q u i s i t i o n  b u i ld s  a d an g e ro u s  momentum. 
A c q u is i t io n  and d i s p o s a l  a r e  r e l a t e d  to  a c c u m u la tio n  i n  th e  same way 
as s c r a tc h in g  and i t c h i n g  to  p o iso n  iv y .
Now l e t  us c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t  n e c e s s a r i l y  c a u se  th e  developm ent o f  a n ta c c u m u le s . D isp o sa l 
equ ipm en t and p ro c e d u re s  a r e  supposed  to  g e t  d is c a rd e d  item s o u t o f  
th e  way f o r  good . Many form s o f  d i s p o s a l  o n ly  move d is c a rd e d  item s 
from  one p la c e  to  a n o th e r .  A broom m e re ly  s t i r s  up d u s t .  An e a r th  
mover s im p ly  p i l e s  d i r t  u p . The developm ent o f  an taccu m u les  i s  n o t 
n e c e s s a r i l y  cau sed  by th e  o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s .  By 
a n a lo g y , w e a rin g  a  r a in c o a t  does n o t  c a u se  r a i n .  The need  f o r  
d i s p o s a l  i s  th e  s e r p e n t  i n  o u r  g a rd e n  o f  p le n ty .  A n taccum ules a re  
n o t n e c e s s a r i l y  d ev e lo p ed  th ro u g h  th e  u se  o f  d i s p o s a l  f a c i l i t i e s .
D is p o sa l m a in ta in s  and in c r e a s e s  accu m u les. Does t h i s  sound 
l i k e  a  c o n t r a d ic t io n ?  Accum ules a r e  m a in ta in e d  and in c re a s e d  by 
d i s p o s a l .  D isp o sa l i t s e l f  p ro d u ces  w a s te  f o r  f u r t h e r  d i s p o s a l  n e e d s .
A vacuum  c l e a n e r  r e q u i r e s  s to r a g e  s p a c e , em p ty in g , m a in te n a n c e , and 
e v e n tu a l  re p la c e m e n t. A f te r  a l l ,  d i s p o s a l  r e q u i r e s  eq u ip m en t.
G arbage cans w i l l  alw ays be r e f i l l e d  a f t e r  em p ty in g . Accum ules a re
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n o t  d e c re a s e d  by d i s p o s a l .  D is p o s a l  i s  a lm o s t l i k e  p e r p e tu a l  m o tio n . 
The m a r i n e r 's  a l b a t r o s s  i s  an  a p p r o p r ia te  sym bol f o r  modern co n su m ers .
No sy s te m  can  a b so rb  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  a t  th e  same t im e .  As you  know a l r e a d y ,  two o b je c t s  
c a n n o t occupy  th e  same s p a c e .  Too many l e f t o v e r s  i n  y o u r r e f r i g e r a t o r  
can  p r e v e n t  you from  p u t t i n g  away y o u r  g r o c e r i e s .  T ry in g  to  a c q u i r e  
and d is p o s e  a t  th e  same tim e  i s  to o  much f o r  any  sy s te m . A p i a n i s t  
c a n n o t p la y  two p ia n o s  a t  o n ce . A dynam ic f u n c t io n  c a n n o t r e c i p r o c a t e  
in s ta n ta n e o u s ly .  F o r  ex am p le , o u r  economy c a n n o t h a n d le  b o th  a  
p ro g ram  o f  sw eep in g  s o c i a l  changes and  a f o r e ig n  w a r . O il  and  w a te r  
d o n ' t  m ix . B oth  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  
c a n n o t be a b so rb e d  in t o  t h e  same s y s te m  a t  t h e  same t im e .
A n taccum ules c a n n o t d e v e lo p  i n  an  o v e r lo a d e d  sy s te m . T h is  
i s  th e  law  o f  d im in is h in g  r e t u r n s .  F o r  i n s t a n c e ,  a u to m o b ile  t i r e s  
w ea r o u t q u ic k ly  a t  h ig h  sp e e d . O v e r lo a d in g  a  sy s te m  i s  l i k e  h i t t i n g  
th e  b ra k e s  on a r a i n  s l i c k  s t r e e t .  An o v e r lo a d e d  sy s te m  c a n n o t d e v e lo p  
a n ta c c u m u le s . An o v e r lo a d e d  sy s te m  i s  w a s t e f u l .  A t i r e d ,  n e rv o u s  
p e r s o n  makes w a s te f u l  m is ta k e s .  Do you know y o u r  own l i m i t s ?  T h is  
i s  th e  o ld  s t o r y  o f  t h e  one-arm ed  p a p e r  h a n g e r .  The d ev e lo p m en t o f  
an ta c c u m u le s  i n  a  sy s te m  i s  p re v e n te d  by o v e r lo a d in g .
At t h i s  p o in t  i t  sh o u ld  be e v id e n t  t h a t  th e  m ost e f f i c i e n t  
a n taccu m u le  i s  an  u n d e v e lo p e d  accu m u le . The e f f i c i e n c y  i s  g a in e d  
th ro u g h  s i m p l i c i t y  o f  o p e r a t io n .  T h is  ty p e  o f  a n taccu m u le  d o es  away 
w i th  th e  n eed  f o r  d i s p o s a l .  F o r ex am p le , th e  fo o d  you d o n 't  e a t  
c a u s e s  no e x c e ss  w e ig h t  to  be l o s t  l a t e r  on . The m ost e f f i c i e n t  
a n taccu m u le  i s  an accum ule  t h a t  n e v e r  e x i s t e d .  To make a  co m p a riso n , 
a  b u l l e t  t h a t  i s  n o t  f i r e d  w o n 't  h u r t  anyone.
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T h is  a r t i c l e  i s  c o n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  The f i r s t  im p o r ta n t  c o n s id e r a t io n  i n  th e  p r e s e n t a t i o n  
o f  t h i s  new s c ie n c e  i s  i t s  te rm in o lo g y . The b a s ic  u n i t  o f  accumu­
l a t i o n  i s  th e  accum ule . By a n a lo g y , th e  b a s ic  u n i t  o f  l i v i n g  t i s s u e  
i s  th e  c e l l .  A ls o , th e  b a s i c  u n i t  o f  c h e m is try  i s  t h e  e le m e n t. We 
c a l l  th e  b a s ic  u n i t  o f  a c c u m u la tio n  th e  accu m u le . The fo llo w in g  
m a te r i a l  i s  an  e x p la n a t io n  o f  th e  s c ie n c e  o f  a c c u m u ly t ic s .  IfAccumu­
l y t i c s "  i s  form ed from  th e  two w ords ” a c c u m u la tio n "  and 11 a n a l y t i c s . ” 
The accum ule i s  th e  b a s i c  u n i t  o f  a c c u m u la tio n . Can t h i s  s m a l le s t  
u n i t  o f  m easu re  a c t u a l l y  em brace cosm ic  p ro b lem s?  Our overw helm ing  
s to r a g e  and d i s p o s a l  p ro b lem s a r e  in d e e d  ca u se d  by a c c u m u la tio n  o f  
c o u n t le s s  u n se e n  u n i t s .  A c c u m u la tio n  h a s  th e  accum ule as i t s  b a s ic  
u n i t .
The n a t u r e  o f  t h e  accum ule i s  th e  n e x t  c o n s id e r a t i o n .  One 
accum ule i s  th e  l e a s t  am ount o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one 
t im e . By c o m p a riso n , one c a l o r i e  i s  th e  amount o f  h e a t  r e q u i r e d  
to  r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .  A lso  by co m p a riso n , 
i n  e l e c t r o n i c s  one v o l t  p ro d u c e s  a  c u r r e n t  o f  one am pere a g a i n s t  one 
ohm o f  r e s i s t a n c e .  A ls o , one B .T .U . i s  r e q u i r e d  to  r a i s e  one pound 
o f  w a te r  one d e g re e  F . The l e a s t  am ount o f  i n c r e a s e  o f  a c c u m u la tio n  
n o t i c e a b l e  a t  any  one tim e  i s  one accum ule . As an ex am p le , one more 
c rum pled  p a p e r  on  a  l i t t e r e d  f l o o r  m ig h t be j u s t  b a r e ly  n o t i c e d .  Now 
l e t ' s  exam ine t h i s  f u r t h e r .  How can  a  h a r d ly  n o t i c e a b l e  amount harm  
us?  Enormous p ro b lem s m ount up i n  s u b t l e  w ays. The s m a l l e s t  a d d i t io n  
n o t i c e a b l e  a t  any tim e  i s  one accu m u le . S u re ly  we can  s e e  i n  th e s e  
e x p la n a t io n s  th e  d an g e r o f  c r e e p in g  a c c u m u la tio n .
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I s  t h e r e  a way to  e x p re s s  d e c re a s e s  i n  a c c u m u la tio n ?  The 
n e x t  te rm  i s  a  m easu re  o f  r e d u c t io n  i n  a c c u m u la tio n . The an taccu m u le  
i s  a  n e g a t iv e  m easu re  o f  a c c u m u la tio n . L e t ’ s p u t  i t  a n o th e r  way.
The a n taccu m u le  i s  a  p o s i t i v e  m easu re  o f  r e d u c t io n  i n  a c c u m u la tio n .
An a n taccu m u le  i s  l i k e  g e t t i n g  r i d  o f  a h e a d a c h e . R e d u c tio n s  can  be 
s p e c i f i e d  p o s i t i v e l y  as  a n ta c c u m u le s . As we s h a l l  now s e e  minus 
v a lu e s  b e g in  a t  a m a th e m a tic a l z e r o .  An a n taccu m u le  i s  l i k e  a m i l l  
s to n e  l i f t e d  from  y o u r s h o u ld e r s .  You m ust lo s e  t i r e s o m e  c l u t t e r  . 
to  g a in  p e a c e  o f  m ind. N e g a tiv e  am ounts o f  a c c u m u la tio n  a re  c a l l e d  
a n ta c c u m u le s .
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The 
two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t changes in  
a c c u m u la tio n . Changes i n  a c c u m u la tio n  a r e  b ro u g h t ab o u t by a c q u i­
s i t i o n  and d i s p o s a l .  Som etim es o u r  o ld  b e lo n g in g s  h a u n t u s  l i k e  
g h o s t s .  F o r i n s t a n c e ,  a  new c a r  means a c q u i r in g  th e  l a t e  model and 
d is p o s in g  o f  t h e  o ld  m odel. T h is  le a d s  u s  to  a  c l o s e r  lo o k  a t  th e  
p ro b lem . A c q u i s i t io n  and d i s p o s a l  b r in g  ab o u t ch an g es  i n  accumu­
l a t i o n .  Runaway a c q u i s i t i o n  b u i ld s  a  d an g e ro u s  momentum. Don’ t  l e t  
d i s p o s a l  f o o l  you  e i t h e r .  T hese  two f a c t o r s  a r e  l i k e  d i f f e r e n t  ro a d s  
le a d in g  to  th e  same d e s t i n a t i o n .  A c q u is i t io n  and d i s p o s a l  a re  
r e l a t e d  to  a c c u m u la tio n  i n  th e  same way as s c r a tc h in g  and i t c h in g  
t o  p o is o n  iv y .  Does t h e  answ er to  t h i s  p ro b lem  l i e  i n  c o n t r o l l i n g  
th e s e  two f a c t o r s ?
Now l e t  u s  c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t  n e c e s s a r i l y  c a u se  th e  develo p m en t o f  a n ta c c u m u le s . T h is  n e e d s  
e x p la in in g .  A n taccum ules a r e  n o t  n e c e s s a r i l y  d e v e lo p e d  th ro u g h  th e
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u se  o f  d i s p o s a l  f a c i l i t i e s .  D is p o s a l  eq u ip m en t and p ro c e d u re s  a r e  
su p p o sed  to  g e t  d is c a r d e d  ite m s  o u t  o f  th e  w ay f o r  g o o d . N e v e r th e ­
l e s s ,  a  c l o s e r  lo o k  a t  th e  f a c t s  shows us t h a t  o p e r a t in g  d i s p o s a l  
f a c i l i t i e s  w o n 't  n e c e s s a r i l y  r e s u l t  i n  th e  d ev e lo p m en t o f  a n ta c c u m u le s . 
By a n a lo g y , w e a r in g  a r a i n c o a t  does n o t  c a u s e  r a i n .  The d evelopm en t 
o f  a n ta c c u m u le s  i s  n o t  n e c e s s a r i l y  ca u se d  by  th e  o p e r a t io n  o f 
d i s p o s a l  f a c i l i t i e s .  We m ust n o t  c o n t in u e  to  f o o l  o u r s e lv e s .  How 
c a n  d i s p o s a l  b e  a  way to  r e a l l y  g e t  r i d  o f  so m eth in g ?  The n eed  f o r  
d i s p o s a l  i s  th e  s e r p e n t  i n  o u r  g a rd e n  o f  p le n ty .
T h is  le a d s  us t o  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  and 
in c r e a s e s  acc u m u le s . Does t h i s  sound l i k e  a  c o n t r a d ic t io n ?  How 
can  t h i s  be? Accum ules a r e  m a in ta in e d  and in c r e a s e d  by  d i s p o s a l .
T h e re  m ust be a  l o g i c a l  e x p la n a t io n  f o r  t h i s  I A vacuum  c le a n e r  
r e q u i r e s  s to r a g e  s p a c e , e m p ty in g , m a in te n a n c e , and e v e n tu a l  r e p la c e m e n t.  
B uying d i s p o s a l  equ ipm en t i s  l i k e  h i r i n g  a  w atchm an to  w a tc h  a 
w atchm an. D is p o s a l  i s  a lm o s t l i k e  p e r p e tu a l  m o tio n . I t  sh o u ld  be 
o b v io u s  t h a t  accum ules a r e  n o t  d e c re a s e d  by d i s p o s a l .  The m a r in e r 's  
a l b a t r o s s  i s  an  a p p r o p r ia te  sym bol f o r  m odern co n su m ers .
You m ust g e t  t h i s  s t r a i g h t  r i g h t  now. No s y s te m  can  a b s o rb  
b o th  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  a t  th e  same t im e . 
You c a n ' t  e x p e c t  th e  im p o s s ib le .  As you know a l r e a d y ,  two o b je c t s  
c a n n o t occupy  th e  same s p a c e .  T ry in g  to  a c q u i r e  and d is p o s e  a t  th e  
same t im e  i s  to o  much f o r  any sy s te m . Any h o u se w ife  w i l l  t e l l  you 
o i l  and w a te r  d o n ' t  m ix. T h a t 's  why we s a y  t h a t  no s y s te m  can  a c q u i r e  
and d is p o s e  a t  th e  same t im e . A p i a n i s t  c a n n o t p la y  tw o p ia n o s  a t  o n ce . 
B oth  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  c a n n o t be 
a b so rb e d  in to  th e  same sy s te m  a t  t h e  same t im e .
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T h is  le a d s  us t o  th e  c o n c lu s io n  t h a t  a n ta c c u m u le s  c a n n o t 
d e v e lo p  in  an  o v e r lo a d e d  sy s te m . F o r  i n s t a n c e ,  a u to m o b ile  t i r e s  
w ear o u t  q u ic k ly  a t  h ig h  sp e e d . O v e rlo a d in g  a sy s te m  i s  l i k e  
h i t t i n g  th e  b ra k e s  on a  r a i n  s l i c k  s t r e e t .  E x p e r ie n c e  can  t e l l  
you t h a t  you c a n ' t  g e t  b lo o d  o u t  o f  a  t u r n i p .  The d ev e lo p m en t o f  
a n ta c c u m u le s  i n  a sy s te m  i s  p re v e n te d  by o v e r lo a d in g .  T h is  i s  th e  
o ld  s t o r y  o f  th e  o ne-arm ed  p a p e r  h a n g e r .  Do you  know y o u r  own 
l i m i t s ?  Do y o u r s e l f  a  f a v o r .  O v e r lo a d in g  w i l l  p r e v e n t  th e  d e v e lo p ­
ment o f  an ta c c u m u le s  i n  a  sy s te m . S im p l ify  y o u r  d a i l y  n e e d s .
A t t h i s  p o in t  i t  sh o u ld  b e  e v id e n t  t h a t  th e  m ost e f f i ­
c i e n t  an ta c c u m u le  i s  an  u n d e v e lo p e d  accu m u le . T h is  ty p e  o f  
a n taccu m u le  does away w i th  th e  n e e d  f o r  d i s p o s a l .  We h av e  s e e n  
t h a t  th e  m ost e f f i c i e n t  a n ta c c u m u le  i s  an  accum ule t h a t  n e v e r  
e x i s t e d .  W hat c o u ld  be  s im p le r  th a n  a v o id in g  a c c u m u la tio n  p ro b lem s 
by n o t  a c c u m u la tin g  th in g s ?  To make a  c o m p a riso n , a b u l l e t  t h a t  i s  
n o t  f i r e d  w o n 't  h u r t  an y one . T h a t i s  why an u n d e v e lo p e d  accum ule i s  
th e  m ost e f f i c i e n t  a n ta c c u m u le .
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Article Number XII
T h is  a r t i c l e  i s  co n c e rn e d  w i th  t h e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  S to ra g e  and g a rb a g e  c o l l e c t i o n  a r e  a t  th e  c o re  o f  
th e  p ro b lem . "A c c u m u ly tic s "  i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . "  The fo l lo w in g  m a te r i a l  i s  an  e x p la n a t io n  
o f  th e  s c ie n c e  o f  a c c u m u ly t ic s .  The b a s i c  u n i t  o f  a c c u m u la tio n  i s  
t h e  accum ule . By a n a lo g y , th e  b a s i c  u n i t  o f  l i v i n g  t i s s u e  i s  th e  
c e l l .  Can t h i s  s m a l l e s t  u n i t  o f  m easu re  a c t u a l l y  em brace cosm ic 
p ro b lem s?  Our overw helm ing  s to r a g e  and d i s p o s a l  p rob lem s a r e  in d e e d  
c a u s e d  by a c c u m u la tio n  o f  c o u n t le s s  u n se e n  u n i t s .  F o r i n s t a n c e ,  a 
g a rb a g e  dump i s  a huge p i l e  o f  a c c u m u le s . The accum ules i n  y o u r r e ­
f r i g e r a t o r  a t  home a r e  c a l l e d  " l e f t o v e r s . "  You ca n  s e e  accum ules 
grow  in  a m e d ic in e  c a b in e t  day  by  d ay . Can we a v o id  b e in g  e n g u lfe d  
by  th e  s h e e r  m ag n itu d e  o f  o u r  acc u m u la te d  b e lo n g in g s ?
The n a t u r e  o f  t h e  accum ule i s  th e  n e x t  c o n s id e r a t i o n .  One 
accum ule i s  th e  l e a s t  amount o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one 
t im e .  The v a lu e  o f  an  accum ule i s  r e l a t i v e  to  i t s  s u r ro u n d in g s .  As 
an  exam ple , one more cru m p led  p a p e r  on a l i t t e r e d  f l o o r  m ig h t be 
j u s t  b a r e ly  n o t i c e d .  Not a l l  accum ules a r e  s m a ll  i n  an a b s o lu te  
s e n s e .  F o r i n s t a n c e ,  a  o n e-accu m u le  i n c r e a s e  i n  th e  s i z e  o f  a ju n k  
y a rd  may be as  b ig  as  an  a u to m o b ile . T h u s, we s a y  t h a t  th e  l e a s t  
am ount o f  i n c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one tim e  i s  one 
accu m u le . Now l e t ' s  exam ine t h i s  f u r t h e r .  A c c u m u la tio n s  o f  l e s s  
th a n  one accum ule go u n n o t ic e d .  S u re ly  we can  s e e  i n  th e s e  
e x p la n a t io n s  th e  d a n g e r  o f  c r e e p in g  a c c u m u la tio n . Enormous p rob lem s 
m ount up i n  s u b t l e  w ays.
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I s  t h e r e  a way to  e x p re s s  d e c re a s e s  i n  a c c u m u la tio n ?  The 
a n taccu m u le  i s  a  n e g a t iv e  m easu re  o f  a c c u m u la tio n . A m erch an t 
g a in s  v a lu a b le  sp a c e  by ’' s a c r i f i c i n g ” slow -m oving  i te m s .  The 
b e n e f i t s  a r e  more s p a c e ,  in c r e a s e d  o r d e r ,  and r e l i e f  from  p r e s s u r e .  
L e t 's  p u t  i t  a n o th e r  way. An a n taccu m u le  i s  l i k e  g e t t i n g  r i d  o f  a 
h e a d a c h e . As we s h a l l  now s e e  m inus v a lu e s  b e g in  a t  a m a th e m a tic a l 
z e r o .  An a i r c r a f t  p i l o t  c a n  c r e a t e  a n ta c c u m u le s  to  i n c r e a s e  sp eed  
by  d ro p p in g  em pty f u e l  t a n k s .  A d d i t io n a l  s t o r a g e  s h e lv e s  i n  a  c l o s e t  
a r e  n o t  exam ples o f  a n ta c c u m u le s . C e r t a in ly  t h e r e  i s  some way to  
r e v e r s e  t h i s  f lo o d  o f  ju n k .  You m ust lo s e  t i r e s o m e  c l u t t e r  to  g a in  
p e a c e  o f  m ind.
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The two 
f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t changes i n  accumu­
l a t i o n .  A c q u i s i t io n  and d i s p o s a l  in v o lv e  ad d in g  new b e lo n g in g s  and 
m aking room  f o r  them . F o r i n s t a n c e ,  a new c a r  means a c q u i r in g  th e  
l a t e  m odel and d i s p o s in g  o f  th e  o ld  m odel. The v e ry  w ord "accum u­
l a t i o n "  s u g g e s ts  c o n s ta n t  c h a n g e . The p u rc h a s e  o f  a new t a b l e  means 
f in d in g  some p la c e  to  p u t  i t .  T h is  le a d s  us t o  a c l o s e r  lo o k  a t  th e  
p ro b lem . A c q u i s i t io n  and d i s p o s a l  b r in g  a b o u t ch an g es  i n  accumu­
l a t i o n .  A w ord o f  e x p la n a t io n  i s  i n  o r d e r  h e r e .  Runaway a c q u i s i t i o n  
b u i l d s  a  d an g e ro u s  momentum. D o n 't  l e t  d i s p o s a l  f o o l  you  e i t h e r .
The chan g es b ro u g h t a b o u t by a c q u i s i t i o n  and d i s p o s a l  a r e  a l l  i n  
th e  same d i r e c t i o n .
Now l e t  u s  c o n s id e r  some o f  th e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does 
n o t  n e c e s s a r i l y  c a u s e  th e  d ev e lo p m en t o f  a n ta c c u m u le s . D is p o s a l  e q u ip ­
ment and p ro c e d u re s  a r e  su p p o sed  to  g e t  d is c a rd e d  ite m s  o u t o f  th e
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way f o r  good . N e v e r th e le s s ,  a  c l o s e r  lo o k  a t  th e  f a c t s  shows us 
t h a t  many form s o f  d i s p o s a l  o n ly  move d is c a r d e d  ite m s  from  one 
p la c e  to  a n o th e r .  A broom  m e re ly  s t i r s  up d u s t .  An e a r t h  mover 
s im p ly  p i l e s  d i r t  u p . T h is  n e e d s  e x p la in in g .  O p e ra tin g  a  " d i s p o s a l "  
d e v ic e  can  g iv e  th e  o p e r a to r  a  f e e l i n g  o f  a cc o m p lish m en t. We m ust 
n o t  c o n t in u e  to  f o o l  o u r s e lv e s .  How ca n  d i s p o s a l  be a w ay to  r e a l l y  
g e t  r i d  o f  so m eth in g ?  The n eed  f o r  d i s p o s a l  i s  th e  s e r p e n t  i n  o u r  
g a rd e n  o f  p le n ty .
T h is  le a d s  us t o  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  
and in c r e a s e s  acc u m u le s . Does t h i s  sound  l i k e  a  c o n t r a d ic t io n ?
A f te r  a l l ,  d i s p o s a l  r e q u i r e s  e q u ip m e n t. A vacuum  c l e a n e r  r e q u i r e s  
s to r a g e  s p a c e ,  em p ty in g , m a in te n a n c e , and e v e n tu a l  r e p la c e m e n t.  
D is p o sa l  i t s e l f  p ro d u c e s  w a s te  f o r  f u r t h e r  d i s p o s a l  n e e d s .  G arbage 
cans w i l l  a lw ays be r e f i l l e d  a f t e r  em p ty in g . I t  sh o u ld  b e  o b v io u s  
t h a t  accum ules a r e  m a in ta in e d  and in c r e a s e d  by d i s p o s a l .  How can  
t h i s  be? T h e re  m ust b e  a  l o g i c a l  e x p la n a t io n  f o r  t h i s !  I n  a 
s p e c i f i c  c a s e ,  a t  l e a s t  t h i r t y  p e r  c e n t  o f  my h o u s e h o ld  p a r a p h e r n a l i a  
i s  a c q u ire d  f o r  u se  i n  d i s p o s a l  c h o re s .
You m ust g e t  t h i s  s t r a i g h t  r i g h t  now. No sy s te m  can  a b so rb  
b o th  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  a t  t h e  same 
t im e . As you  know a l r e a d y ,  two o b je c t s  c a n n o t occupy  th e  same s p a c e .  
Too many l e f t o v e r s  i n  y o u r r e f r i g e r a t o r  ca n  p r e v e n t  you from  p u t t i n g  
away y o u r g r o c e r i e s .  A p i a n i s t  c a n n o t p la y  two p ia n o s  a t  o n ce .
T h a t 's  why we s a y  t h a t  a  dynam ic f u n c t io n  c a n n o t r e c i p r o c a t e  i n s t a n ­
ta n e o u s ly .  F o r ex am p le , o u r economy c a n n o t h a n d le  b o th  a  p rog ram  o f  
sw eep ing  s o c i a l  changes and a  f o r e ig n  w a r . You c a n ' t  e x p e c t  th e  
im p o s s ib le .  You d o n 't  p u t  c l e a n  b e d s h e e ts  o v e r  d i r t y  o n e s . What can  
we do to  re d u c e  b o th  a c q u i s i t i o n  and d i s p o s a l?
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T h is  le a d s  u s  t o  th e  c o n c lu s io n  t h a t  a n ta c c u m u le s  c a n n o t 
d e v e lo p  in  an o v e r lo a d e d  sy s te m . T h is  i s  th e  law  o f  d im in is h in g  
r e t u r n s .  E x p e r ie n c e  can  t e l l  you t h a t  a  t i r e d ,  n e rv o u s  p e rs o n  makes 
w a s te f u l  m is ta k e s .  An o v e r lo a d e d  sy s te m  i s  w a s t e f u l .  Y o u 'v e  h e a rd  
i t  s a id  t h a t  an  o v e r lo a d e d  sy s tem  c a n n o t d e v e lo p  a n ta c c u m u le s . T h is  
r e f e r s  t o  any sy s tem : human, m e c h a n ic a l ,  p o l i t i c a l ,  o r  p u r e ly
t h e o r e t i c a l .  F o r  i n s t a n c e ,  a u to m o b ile  t i r e s  w ear o u t  q u ic k ly  a t  
h ig h  sp e e d . Do y o u r s e l f  a f a v o r .  S im p l i fy  y o u r d a i l y  n e e d s .
At t h i s  p o in t  i t  sh o u ld  be e v id e n t  t h a t  th e  m ost e f f i c i e n t  
a n taccu m u le  i s  an  u n d ev e lo p ed  accum ule . T h is  ty p e  o f  a n ta c c u m u le  
d o es  away w i th  th e  n eed  f o r  d i s p o s a l .  F o r  ex am p le , th e  fo o d  you 
d o n ' t  e a t  c a u s e s  no e x c e ss  w e ig h t to  be l o s t  l a t e r  on . What c o u ld  
be  s im p le r  th a n  a v o id in g  a c c u m u la tio n  p ro b lem s by n o t  a c c u m u la tin g  
th in g s ?  T h is  ty p e  o f  an taccu m u le  i s  l i k e  th e  h o le  i n  a d o u g h n u t. 
D o n 't  w o rry  a b o u t s u f f e r i n g  in c o n v e n ie n c e  and d is c o m f o r t ,  e i t h e r .  
Many c i t y  d w e l le r s  own no c a r s  and f in d  i t  c h e a p e r  t o  r i d e  i n  
t a x i  c a b s . We h av e  s e e n  t h a t  th e  e f f i c i e n c y  i s  g a in e d  th ro u g h  
s i m p l i c i t y  o f  o p e r a t io n .
Article Number XIII
T h is  a r t i c l e  i s  c o n c e rn e d  w i th  t h e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  " A c c u m u ly tic s "  i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . "  The b a s i c  u n i t  o f  a c c u m u la tio n  i s  th e  
accu m u le . S to ra g e  and g a rb a g e  c o l l e c t i o n  a r e  a t  t h e  c o re  o f  th e  
p ro b lem . F o r  i n s t a n c e ,  a  g a rb a g e  dump i s  a  huge p i l e  o f  acc u m u le s .
The accum ule  i s  th e  b a s i c  u n i t  o f  a c c u m u la tio n . By a n a lo g y , th e  b a s ic  
u n i t  o f  l i v i n g  t i s s u e  i s  th e  c e l l .  A ls o , th e  b a s i c  u n i t  o f  c h e m is try  
i s  th e  e le m e n t .  We c a l l  th e  b a s i c  u n i t  o f  a c c u m u la tio n  th e  accum ule . 
An accum ule i s  n o t  an  a b s o lu te  ty p e  o f  m easu re  w i th  c o n s ta n t  v a lu e s .  
You can  s e e  accum ules grow i n  a m e d ic in e  c a b in e t  d ay  by d ay . Accumu­
l a t i o n  h a s  th e  accum ule  as i t s  b a s i c  u n i t .
One accum ule I s  th e  l e a s t  am ount o f  a c c u m u la tio n  n o t i c e a b l e  
a t  any one t im e .  By c o m p a riso n , one c a l o r i e  i s  th e  am ount o f  h e a t  
r e q u i r e d  to  r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .  A lso  by
co m p a riso n , i n  e l e c t r o n i c s  one v o l t  p ro d u c e s  a  c u r r e n t  o f  one am pere
a g a i n s t  one ohm o f  r e s i s t a n c e .  A lso , one B .T .U . i s  r e q u i r e d  to  r a i s e  
one pound o f  w a te r  one d e g re e  F . The s m a l l e s t  a d d i t i o n  n o t i c e a b l e  a t  
any tim e  i s  one accu m u le . A ccu m u la tio n s  o f  l e s s  th a n  one accum ule go 
u n n o t ic e d .  As an  ex am p le , one more c ru m p led  p a p e r  on a  l i t t e r e d
f l o o r  m ig h t be j u s t  b a r e l y  n o t i c e d .  N ot a l l  accum ules a r e  s m a ll  i n
an  a b s o lu te  s e n s e .  F o r  i n s t a n c e ,  a o n e -ac cu m u le  in c r e a s e  i n  th e  s i z e  
o f  a ju n k  y a rd  may be  a s  b ig  as an  a u to m o b ile . M o reo v er, one g r a i n  o f  
san d  p ro d u c e s  no a p p a re n t  change in  th e  s i z e  o f  a  sa n d  d u n e . The l e a s t  
amount o f  i n c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any  one tim e  i s  one 
accu m u le . S u re ly  we ca n  s e e  i n  th e s e  e x p la n a t io n s  th e  d a n g e r  o f  
c r e e p in g  a c c u m u la tio n .
XIII-2 200
The a n taccu m u le  i s  a  n e g a t iv e  m easu re  o f  a c c u m u la tio n .
M inus v a lu e s  b e g in  a t  a m a th e m a tic a l z e r o .  A ntaccum ule m easu res  a r e  
d e r iv e d  fro m  th e  a b se n c e  o f  m a t t e r .  A m erch an t g a in s  v a lu a b le  sp a c e  
by  " s a c r i f i c i n g "  slow -m oving  i te m s .  The b e n e f i t s  a r e  more s p a c e ,  
in c r e a s e d  o r d e r ,  and r e l i e f  from  p r e s s u r e .  As we s h a l l  now s e e  th e  
a n ta c c u m u le  i s  a p o s i t i v e  m easu re  o f  r e d u c t io n  i n  a c c u m u la tio n . An 
a n taccu m u le  i s  l i k e  g e t t i n g  r i d  o f  a  h e a d a c h e . An a i r c r a f t  p i l o t  
c a n  c r e a t e  a n ta c c u m u le s  t o  in c r e a s e  sp e e d  by d ro p p in g  em pty f u e l  
t a n k s .  R e d u c tio n s  c a n  be s p e c i f i e d  p o s i t i v e l y  a s  a n ta c c u m u le s .
An a n ta c c u m u le  i s  l i k e  a m i l l  s to n e  l i f t e d  from  y o u r s h o u ld e r s .
N e g a tiv e  am ounts o f  a c c u m u la tio n  a r e  c a l l e d  a n ta c c u m u le s .
The two f a c t o r s ,  a c q u i s i t i o n  and  d i s p o s a l ,  b r in g  a b o u t 
ch an g es  i n  a c c u m u la tio n . A c q u i s i t io n  and d i s p o s a l  in v o lv e  ad d in g  
new b e lo n g in g s  and m aking room  f o r  them . F o r i n s t a n c e ,  a  new c a r  
m eans a c q u i r in g  th e  l a t e  m odel and d is p o s in g  o f  th e  o ld  m odel.
Som etim es o u r  o ld  b e lo n g in g s  h a u n t us l i k e  g h o s t s .  The a c q u i s i t i o n  
o f  a  new c o l o r  TV s e t  sen d s  t h e  o ld  b la c k  and w h i te  s e t  u p s t a i r s  to  
t h e  c h i l d r e n ’ s room . C hanges i n  a c c u m u la tio n  a r e  b ro u g h t ab o u t by 
a c q u i s i t i o n  and d i s p o s a l .  The changes b ro u g h t ab o u t by  a c q u i s i t i o n  
and  d i s p o s a l  a r e  a l l  i n  t h e  same d i r e c t i o n .  T h ese  two f a c t o r s  a r e  
l i k e  d i f f e r e n t  ro a d s  le a d in g  to  th e  same d e s t i n a t i o n .  The p u rc h a s e  
o f  a  new t a b l e  means f in d in g  some p la c e  to  p u t  i t .  Runaway a c q u i s i t i o n  
b u i l d s  a d an g e ro u s  momentum. A c q u is i t io n  and d i s p o s a l  b r in g  a b o u t 
ch an g es  i n  a c c u m u la tio n . A c q u i s i t io n  and d i s p o s a l  a r e  r e l a t e d  to  
a c c u m u la tio n  in  th e  same way as  s c r a t c h in g  and i t c h in g  to  p o is o n  iv y .
Now l e t  u s  c o n s id e r  some o f  t h e  i n t e r a c t i o n s  o f  th e  dynam ic 
f a c t o r s  o f  a c c u m u la tio n . The o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s  does
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n o t n e c e s s a r i l y  c a u s e  th e  developm ent o f  a n ta c c u m u le s . D is p o sa l
equ ipm en t and p ro c e d u re s  a r e  supposed  to  g e t  d is c a rd e d  ite m s  o u t o f
th e  way f o r  good. O p e ra tin g  a  " d i s p o s a l"  d e v ic e  can  g iv e  th e  o p e r a to r  
a  f e e l i n g  o f  acc o m p lish m en t. O p e ra tin g  d i s p o s a l  f a c i l i t i e s  w on’ t  
n e c e s s a r i l y  r e s u l t  i n  th e  developm en t o f  a n ta c c u m u le s . Many form s
o f  d i s p o s a l  o n ly  move d is c a rd e d  ite m s  from  one p la c e  to  a n o th e r .
A broom  m e re ly  s t i r s  up d u s t .  An e a r t h  mover s im p ly  p i l e s  d i r t  up . 
A ntaccum ules a re  n o t  n e c e s s a r i l y  d e v e lo p ed  th ro u g h  th e  u s e  o f  
d i s p o s a l  f a c i l i t i e s .  By a n a lo g y , w e a r in g  a r a in c o a t  does n o t  c a u se  
r a i n .  The deve lo p m en t o f  an taccu m u les  i s  n o t  n e c e s s a r i l y  cau sed  by 
th e  o p e r a t io n  o f  d i s p o s a l  f a c i l i t i e s .  The need  f o r  d i s p o s a l  i s  th e  
s e r p e n t  i n  o u r g a rd e n  o f  p le n ty .
D is p o sa l m a in ta in s  and in c r e a s e s  accu m u les. Does t h i s  sound 
l i k e  a c o n t r a d ic t io n ?  D is p o s a l  i t s e l f  p ro d u c e s  w a s te  f o r  f u r t h e r  
d i s p o s a l  n e e d s . I n  a s p e c i f i c  c a s e ,  a t  l e a s t  t h i r t y  p e r  c e n t  o f  my 
h o u se h o ld  p a r a p h e r n a l ia  i s  a c q u ire d  f o r  u se  in  d is p o s a l  c h o re s .
A f te r  a l l ,  d i s p o s a l  r e q u i r e s  eq u ip m en t. A vacuum c le a n e r  r e q u i r e s  
s to r a g e  s p a c e ,  em p ty in g , m a in te n a n c e , and e v e n tu a l  re p la c e m e n t. 
A ccum ules a r e  n o t  d e c re a s e d  by d i s p o s a l .  G arbage cans w i l l  alw ays 
be r e f i l l e d  a f t e r  em p ty in g . B uying d i s p o s a l  equ ipm ent i s  l i k e  h i r i n g  
a w atchm an to  w a tc h  a w atchm an. D is p o sa l i s  a lm o st l i k e  p e r p e tu a l  
m o tio n . A ccum ules a r e  m a in ta in e d  and in c re a s e d  by d i s p o s a l .  The 
m a r in e r 's  a l b a t r o s s  i s  an a p p r o p r ia te  symbol f o r  modern co n su m ers .
No sy stem  can  a b so rb  b o th  new accum ules and in c r e a s in g  
d is p o s a l  o p e r a t io n s  a t  th e  same tim e . As you know a l r e a d y ,  two 
o b je c ts  c a n n o t occupy  th e  same sp a c e . Too many l e f t o v e r s  in  y o u r 
r e f r i g e r a t o r  can  p r e v e n t  you from  p u t t in g  away y o u r g r o c e r i e s .
XIII-4 202
T ry in g  to  a c q u i r e  and d is p o s e  a t  t h e  same tim e  i s  to o  much f o r  any 
sy s te m . Any sy s te m  h a s  a s a t u r a t i o n  p o in t .  F or ex am p le , o u r  economy 
c a n n o t h a n d le  b o th  a p rog ram  o f  sw eep ing  s o c i a l  ch an g es  and a 
f o r e ig n  w a r . A p i a n i s t  c a n n o t p la y  two p ia n o s  a t  o n c e . No s y s te m  
can  a c q u i r e  and d is p o s e  a t  th e  same tim e . O il  and w a te r  d o n 't  m ix.
A dynam ic f u n c t io n  c a n n o t r e c i p r o c a t e  in s ta n ta n e o u s ly .  Both new 
accum ules and i n c r e a s in g  d i s p o s a l  o p e r a t io n s  c a n n o t be  a b so rb e d  in to  
th e  same sy s te m  a t  th e  same tim e .
A ntaccum ules c a n n o t d e v e lo p  in  an o v e r lo a d e d  sy s te m . T h is  
i s  th e  law  o f  d im in is h in g  r e t u r n s .  F o r i n s t a n c e ,  a u to m o b ile  t i r e s  
w ear o u t  q u ic k ly  a t  h ig h  sp e e d . O v e r lo a d in g  a  s y s te m  i s  l i k e  h i t t i n g  
th e  b ra k e s  on a r a i n  s l i c k  s t r e e t .  An o v e r lo a d e d  sy s te m  i s  w a s t e f u l .
A t i r e d ,  n e rv o u s  p e rs o n  makes w a s te f u l  m is ta k e s .  Do you know y o u r 
own l i m i t s ?  T h is  i s  th e  o ld  s t o r y  o f  th e  one-arm ed  p a p e r  h a n g e r .
The d ev e lo p m en t o f  a n ta c c u m u le s  i n  a sy s te m  i s  p r e v e n te d  by o v e r ­
lo a d in g .  Many o f  th e  u n d e r  d ev e lo p e d  c o u n t r i e s  h a v e  n o t  b een  a b le  
to  b u i l d  a g r i c u l t u r e  and  in d u s t r y  a t  th e  same t im e . You c a n ' t  g e t  
b lo o d  o u t o f  a t u r n i p .  An o v e r lo a d e d  sy s te m  c a n n o t d e v e lo p  a n ta c c u m u le s .
A t t h i s  p o in t  i t  sh o u ld  b e  e v id e n t  t h a t  th e  m ost e f f i c i e n t  
a n taccu m u le  i s  an  u n d ev e lo p ed  accum ule . T h is  ty p e  o f  an taccu m u le  
does away w ith  th e  n eed  f o r  d i s p o s a l .  F o r exam ple , th e  food  you  
d o n 't  e a t  c a u s e s  no e x c e s s  w e ig h t to  be l o s t  l a t e r  on . An u n d ev e lo p ed  
accum ule e q u a ls  z e r o .  The m ost e f f i c i e n t  a n taccu m u le  i s  an accum ule 
t h a t  n e v e r  e x i s t e d .  To make a co m p a riso n , a  b u l l e t  t h a t  i s  n o t  f i r e d  
w o n 't  h u r t  an y one . An u n d ev e lo p ed  accum ule i s  th e  m ost e f f i c i e n t  
a n ta c c u m u le . The e f f i c i e n c y  i s  g a in e d  th ro u g h  s i m p l i c i t y  o f  o p e r a t io n .
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T h is  a r t i c l e  i s  c o n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  The f i r s t  im p o r ta n t  c o n s id e r a t io n  i n  th e  p r e s e n ­
t a t i o n  o f  t h i s  new s c ie n c e  i s  i t s  te rm in o lo g y .  The b a s ic  u n i t  o f  
a c c u m u la tio n  i s  th e  accu m u le . By a n a lo g y , th e  b a s i c  u n i t  o f  l i v i n g  
t i s s u e  i s  th e  c e l l .  A ls o , th e  b a s ic  u n i t  o f  c h e m is try  i s  th e  
e le m e n t. The b a s ic  u n i t s  o f  w r i t i n g  a r e  th e  l e t t e r s  o f  th e  a lp h a b e t .
We c a l l  th e  b a s ic  u n i t  o f  a c c u m u la tio n  th e  accum ule . The fo l lo w in g  
m a te r i a l  i s  an  e x p la n a t io n  o f  th e  s c ie n c e  o f  a c c u m u ly t ic s .  TtAc~ 
c u m u ly t ic s ” i s  form ed from  th e  two w ords " a c c u m u la t io n ” and ,ra n a -  
l y t i c s . "  A ccu m u la tio n  h a s  th e  accum ule as  i t s  b a s i c  u n i t .  Can t h i s  
s m a l l e s t  u n i t  o f  m easure  a c t u a l l y  em brace cosm ic p ro b lem s?  Our
if
overw helm ing  s to r a g e  and d i s p o s a l  p rob lem s a r e  in d e e d  ca u se d  by 
a c c u m u la tio n  o f  c o u n t le s s  u n se e n  u n i t s .  Can we a v o id  b e in g  e n g u lfe d  
by  th e  s h e e r  m ag n itu d e  o f  o u r  acc u m u la te d  b e lo n g in g s ?  The accum ule 
i s  th e  b a s ic  u n i t  o f  a c c u m u la tio n .
' The n a tu r e  o f  th e  accum ule i s  th e  n e x t  c o n s id e r a t i o n .  One 
accum ule i s  th e  l e a s t  amount o f  a c c u m u la tio n  n o t i c e a b l e  a t  any  one 
t im e . Now l e t ' s  exam ine t h i s  f u r t h e r .  By co m p a riso n , one c a l o r i e  
i s  th e  amount o f  h e a t  r e q u i r e d  to  r a i s e  one gram  o f  w a te r  one d e g re e  
c e n t ig r a d e .  A lso  by  c o m p a riso n , i n . e l e c t r o n i c s  one v o l t  p ro d u c e s  a 
c u r r e n t  o f  one am pere a g a in s t  one ohm o f  r e s i s t a n c e .  A lso , one B .T .U .
i s  r e q u i r e d  to  r a i s e  one pound o f  w a te r  one d e g re e  F . T hus, we sa y
t h a t  one accum ule i s  th e  s m a l l e s t  amount o f  in c r e a s e  se e n  a t  a
c e r t a i n  t im e . As an  ex am p le , one more cru m p led  p a p e r  on a l i t t e r e d
f l o o r  m ig h t be j u s t  b a r e l y  n o t i c e d .  The l e a s t  am ount o f  i n c r e a s e  o f
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a c c u m u la tio n  n o t i c e a b l e  a t  any one tim e  i s  one accum ule . How can  
a  h a r d ly  n o t i c e a b l e  amount harm  u s?  S u r e ly  we can  s e e  i n  th e s e  
e x p la n a t io n s  th e  d a n g e r  o f  c r e e p in g  a c c u m u la tio n . Enormous p rob lem s 
m ount up i n  s u b t l e  w ays. The s m a l l e s t  a d d i t i o n  n o t i c e a b l e  a t  any 
tim e  i s  one accu m u le .
C e r t a i n l y  t h e r e  i s  some way to  r e v e r s e  t h i s  f lo o d  o f  ju n k .
I s  t h e r e  a way to  e x p re s s  d e c r e a s e s  i n  a c c u m u la tio n ?  The n e x t  te rm  
i s  a  m easu re  o f  r e d u c t io n  i n  a c c u m u la tio n . The a n ta c c u m u le  i s  a 
n e g a t iv e  m easu re  o f  a c c u m u la tio n . L e t 's  p u t  i t  a n o th e r  w ay. The 
a n taccu m u le  i s  a p o s i t i v e  m easu re  o f  r e d u c t io n  i n  a c c u m u la tio n . As 
we s h a l l  now s e e  a n taccu m u le  m easu res  a r e  d e r iv e d  from  th e  ab sen ce  
o f  m a t t e r .  R e d u c tio n s  ca n  be s p e c i f i e d  p o s i t i v e l y  as a n ta c c u m u le s .
An a n ta c c u m u le  i s  l i k e  g e t t i n g  r i d  o f  a h e a d a c h e . An a n taccu m u le  i s  
l i k e  a  m i l l  s to n e  l i f t e d  from  y o u r  s h o u ld e r s .  You m ust lo s e  t i r e s o m e  
c l u t t e r  t o  g a in  p eac e  o f  m ind. An a n ta c c u m u le  i s  l i k e  th e  a n t id o t e  
to  a  p o is o n .  N e g a tiv e  am ounts o f  a c c u m u la tio n  a r e  c a l l e d  a n ta c c u m u le s .
N ex t we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The two 
f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  ab o u t changes i n  accumu­
l a t i o n .  T h is  le a d s  us t o  a  c l o s e r  lo o k  a t  th e  p ro b lem . Does th e  
answ er to  t h i s  p ro b lem  l i e  i n  c o n t r o l l i n g  th e s e  two f a c t o r s ?  Changes 
i n  a c c u m u la tio n  a r e  b ro u g h t a b o u t by a c q u i s i t i o n  and d i s p o s a l .  F o r 
i n s t a n c e ,  a  new c a r  means a c q u i r in g  th e  l a t e  m odel and d i s p o s in g  o f  
th e  o ld  m odel. A w ord o f  e x p la n a t io n  i s  i n  o rd e r  h e r e .  Runaway 
a c q u i s i t i o n  b u i ld s  a d an g e ro u s  momentum. D o n 't  l e t  d i s p o s a l  f o o l  
you  e i t h e r .  T h ese  two f a c t o r s  a r e  l i k e  d i f f e r e n t  ro a d s  le a d in g  to  
th e  same d e s t i n a t i o n .  A c q u is i t io n  and d i s p o s a l  a r e  th e  f a c t o r s  t h a t  
c a u se  changes i n  a c c u m u la tio n . Som etim es o u r  o ld  b e lo n g in g s  h a u n t
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us l i k e  g h o s t s .  A c q u is i t io n  and d i s p o s a l  a r e  r e l a t e d  to  accumu­
l a t i o n  in  th e  same way a s  s c r a tc h in g  and i t c h i n g  to  p o is o n  iv y .  
A c q u is i t io n  and d i s p o s a l  b r in g  a b o u t ch an g es i n  a c c u m u la tio n .
T h is  le a d s  u s  t o  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  
and in c r e a s e s  acc u m u le s . How c a n  t h i s  be?  T h e re  m ust be  a  l o g i c a l  
e x p la n a t io n  f o r  t h i s !  Accum ules a r e  m a in ta in e d  and in c r e a s e d  by 
d i s p o s a l .  I t  sh o u ld  be  o b v io u s  t h a t  d i s p o s a l  i t s e l f  p ro d u c e s  w a s te  
f o r  f u r t h e r  d i s p o s a l  n e e d s .  Does t h i s  sound  l i k e  a  c o n t r a d ic t io n ?  
B uying d i s p o s a l  equ ipm en t i s  l i k e  h i r i n g  a  w atchm an to  w a tc h  a  
w atchm an. T h is  i s  a n o th e r  way o f  s a y in g  t h a t  d i s p o s a l  i s  a lm o s t 
l i k e  p e r p e t u a l  m o tio n . The m a r i n e r 's  a l b a t r o s s  i s  an  a p p r o p r ia te  
sym bol f o r  m odern co n su m ers . A ccum ules a r e  n o t d e c re a s e d  by d i s p o s a l .
You m ust g e t  t h i s  s t r a i g h t  r i g h t  now. No sy s te m  can  a b so rb  
b o th  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  a t  th e  same 
t im e . F o r  ex am p le , o u r  economy c a n n o t h a n d le  b o th  a p ro g ram  o f  
sw eep ing  s o c i a l  chan g es and a  f o r e ig n  w a r . As you know a l r e a d y ,  
a p i a n i s t  c a n n o t p la y  two p ia n o s  a t  o n c e . No sy s te m  can  a c q u i r e  and 
d is p o s e  a t  th e  same t im e .  Any h o u se w ife  w i l l  t e l l  you  o i l  and w a te r  
d o n 't  m ix. T h a t 's  why we sa y  t h a t  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  c a n n o t be  a b so rb e d  i n t o  th e  same sy s te m  a t  th e  
same t im e . T h is  i s  l i k e  a  room f u l l  o f  p e o p le  t a l k i n g  a t  o n ce .
T ry in g  to  a c q u i r e  and d is p o s e  a t  th e  same tim e  i s  to o  much f o r  any 
sy s te m . You c a n ' t  e x p e c t  th e  im p o s s ib le .  What ca n  we do to  re d u c e  
b o th  a c q u i s i t i o n  and d is p o s a l?
T h is  le a d s  u s  t o  th e  c o n c lu s io n  t h a t  an ta c c u m u le s  c an n o t 
d e v e lo p  i n  an  o v e r lo a d e d  sy s te m . Y o u 'v e  h e a rd  i t  s a id  t h a t  you 
c a n ' t  g e t  b lo o d  o u t o f  a  t u r n i p .  An o v e r lo a d e d  sy s te m  c a n n o t d e v e lo p
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a n ta c c u m u le s . T h is  i s  th e  law  o f  d im in is h in g  r e t u r n s .  E x p e r ie n c e  
can  t e l l  you t h a t  o v e r lo a d in g  a sy s te m  i s  l i k e  h i t t i n g  th e  b ra k e s  
on a  r a i n  s l i c k  s t r e e t .  O v e r lo a d in g  w i l l  p r e v e n t  th e  d ev e lo p m en t 
o f  a n taccu m u les  i n  a  s y s te m . T h is  i s  th e  o ld  s t o r y  o f  th e  one-arm ed  
p a p e r  h a n g e r .  Do you know y o u r own l i m i t s ?  Do y o u r s e l f  a  f a v o r .  
S im p l ify  y o u r  d a i l y  n e e d s . The d ev e lo p m en t o f  a n ta c c u m u le s  i n  a 
sy s te m  i s  p re v e n te d  by o v e r lo a d in g .
At t h i s  p o in t  i t  sh o u ld  be e v id e n t  t h a t  th e  m ost e f f i c i e n t  
a n taccu m u le  i s  an  u n d e v e lo p e d  accu m u le . We h av e  s e e n  t h a t  d i s p o s a l  
does n o t  d e c re a s e  acc u m u le s . T h a t i s  why an u n d ev e lo p ed  accum ule 
i s  th e  m ost e f f i c i e n t  a n ta c c u m u le . T h is  ty p e  o f  a n taccu m u le  i s  l i k e  
th e  h o le  i n  a d o u g h n u t. To make a  c o m p a riso n , a  b u l l e t  t h a t  i s  n o t  
f i r e d  w on’ t  h u r t  an y o n e . D o n 't  w o rry  a b o u t s u f f e r i n g  in c o n v e n ie n c e  
and d is c o m f o r t ,  e i t h e r .  W hat c o u ld  be s im p le r  th a n  a v o id in g  accumu­
l a t i o n  p ro b lem s by n o t  a c c u m u la tin g  th in g s ?  Many c i t y  d w e lle r s  
own no c a r s  and f i n d  i t  c h e a p e r  t o  r i d e  in  t a x i  c a b s .  The m ost 
e f f i c i e n t  a n ta c c u m u le  i s  an  accum ule t h a t  n e v e r  e x i s t e d .
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T h is  a r t i c l e  i s  c o n c e rn e d  w i th  th e  new s o c i a l  s c ie n c e  o f  
a c c u m u ly t ic s .  " A c c u m u ly tic s "  i s  form ed from  th e  two w ords "accum u­
l a t i o n "  and " a n a l y t i c s . ir The f i r s t  im p o r ta n t  c o n s id e r a t io n  i n  th e  
p r e s e n t a t i o n  o f  t h i s  new s c ie n c e  i s  i t s  te rm in o lo g y .  The b a s ic  
u n i t  o f  a c c u m u la tio n  i s  th e  accu m u le . F o r i n s t a n c e ,  a  g a rb a g e  dump 
i s  a huge p i l e  o f  acc u m u le s . The accum ules i n  y o u r r e f r i g e r a t o r  a t  
home a r e  c a l l e d  " l e f t o v e r s . "  You c a n  s e e  accum ules grow i n  a 
m e d ic in e  c a b in e t  d ay  by d ay . S to ra g e  and g a rb a g e  c o l l e c t i o n  a r e  
a t  th e  c o re  o f  th e  p ro b lem . The accum ule i s  t h e  b a s ic  u n i t  o f
a c c u m u la tio n . Can t h i s  s m a l l e s t  u n i t  o f  m easu re  a c t u a l l y  em brace
cosm ic p ro b lem s?  Our overw helm ing  s to r a g e  and d i s p o s a l  p rob lem s 
a r e  in d e e d  ca u se d  by a c c u m u la tio n  o f  c o u n t le s s  u n se e n  u n i t s .  An 
accum ule i s  n o t an  a b s o lu te  ty p e  o f  m easure  w i th  c o n s ta n t  v a lu e s .
Can we a v o id  b e in g  e n g u lfe d  by  th e  s h e e r  m a g n itu d e  o f  o u r  accumu­
l a t e d  b e lo n g in g s ?  The fo l lo w in g  m a te r i a l  i s  an  e x p la n a t io n  o f  th e  
s c ie n c e  o f  a c c u m u ly t ic s .
The n a tu r e  o f  th e  accum ule i s  th e  n e x t  c o n s id e r a t io n .  One 
accum ule i s  th e  l e a s t  amount o f  a c c u m u la tio n  n o t i c e a b l e  a t  any one 
t im e . By c o m p a riso n , one c a l o r i e  i s  th e  am ount o f  h e a t  r e q u i r e d  
to  r a i s e  one gram o f  w a te r  one d e g re e  c e n t ig r a d e .  T hus, we s a y  
t h a t  th e  v a lu e  o f  an  accum ule i s  r e l a t i v e  to  i t s  s u r ro u n d in g s .
Now l e t ' s  exam ine t h i s  f u r t h e r .  A ccu m u la tio n s  o f  l e s s  th a n  one 
accum ule go u n n o t ic e d .  As an  exam ple , one more crum pled  p a p e r  on 
a  l i t t e r e d  f l o o r  m ig h t be j u s t  b a r e ly  n o t i c e d .  How can  a  h a r d ly  
n o t i c e a b l e  amount harm  us?  Enormous p ro b lem s mount up i n  s u b t l e  
w ay s . N ot a l l  accum ules a r e  sm a ll i n  an  a b s o lu te  s e n s e .  F o r
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i n s t a n c e ,  a  o n e-accum ule  in c r e a s e  in  th e  s i z e  o f  a  ju n k  y a rd  may be 
as b ig  as an a u to m o b ile . M o reover, one g r a in  o f  san d  p ro d u c e s  no 
a p p a re n t  change in  th e  s i z e  o f  a  sand  d une . S u re ly  we can  s e e  in  
th e s e  e x p la n a t io n s  th e  d a n g e r o f  c r e e p in g  a c c u m u la tio n .
The n e x t te rm  i s  a m easure  o f  r e d u c t io n  in  a c c u m u la tio n .
The a n taccu m u le  i s  a  n e g a t iv e  m easure o f  a c c u m u la tio n . As we s h a l l  
now s e e  an taccu m u le  m easures a r e  d e r iv e d  from  th e  ab sen ce  o f  m a t te r .  
An a i r c r a f t  p i l o t  can  c r e a t e  an taccu m u les  to  in c r e a s e  sp eed  by 
d ro p p in g  em pty f u e l  t a n k s .  A m erch an t g a in s  v a lu a b le  sp a c e  by 
irs a c r i f i c i n g ,T slow -m oving  ite m s . The b e n e f i t s  a r e  more s p a c e , 
in c r e a s e d  o r d e r ,  and r e l i e f  from  p r e s s u r e .  L e t 's  p u t i t  a n o th e r  
w ay. M inus v a lu e s  b e g in  a t  a  m a th e m a tic a l z e r o .  You m ust lo s e  
t i r e s o m e  c l u t t e r  to  g a in  p eace  o f  m ind. C e r t a in ly  th e r e  i s  some 
way to  r e v e r s e  t h i s  f lo o d  o f  ju n k . A d d it io n a l  s to r a g e  s h e lv e s  in
a c l o s e t  a r e  n o t exam ples o f  a n ta c c u m u le s . I s  th e r e  a  way to  e x p re s s
d e c re a s e s  i n  a c c u m u la tio n ?  N e g a tiv e  am ounts o f  a c c u m u la tio n  a r e  
c a l l e d  a n ta c c u m u le s .
N ext we w i l l  exam ine th e  dynam ics o f  a c c u m u la tio n . The
two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  ab o u t changes in
a c c u m u la tio n . Does th e  answ er to  t h i s  p ro b lem  l i e  i n  c o n t r o l l i n g  
th e s e  two f a c t o r s ?  A c q u is i t io n  and d i s p o s a l  in v o lv e  ad d in g  new 
b e lo n g in g s  and m aking room f o r  them . The v e ry  word " a c c u m u la tio n " - 
s u g g e s ts  c o n s ta n t  ch an g e . A w ord o f  e x p la n a t io n  i s  i n  o rd e r  h e r e .  
Runaway a c q u i s i t i o n  b u i ld s  a d an g ero u s  momentum. D o n 't  l e t  d i s p o s a l  
f o o l  you e i t h e r .  The changes b ro u g h t a b o u t by a c q u i s i t i o n  and 
d i s p o s a l  a r e  a l l  i n  th e  same d i r e c t i o n .  T h is  le a d s  us to  a c l o s e r  
lo o k  a t  th e  p ro b lem . F o r  i n s ta n c e ,  a new c a r  means a c q u i r in g  th e
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l a t e  m odel and d is p o s in g  o f  th e  o ld  m ode l. The a c q u i s i t i o n  o f  a 
new c o lo r  TV s e t  s e n d s  th e  o ld  b la c k  and w h ite  s e t  u p s t a i r s  to  th e  
c h i l d r e n 's  room . The p u rc h a s e  o f  a new t a b l e  means f in d in g  some 
p la c e  to  p u t  i t .  A c q u is i t io n  and d i s p o s a l  a re  r e l a t e d  to  accumu­
l a t i o n  i n  th e  same w ay as s c r a tc h in g  and  i t c h i n g  to  p o is o n  iv y .
T h is  le a d s  u s  to  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  
and in c r e a s e s  acc u m u le s . How can  t h i s  be?  A new i te m  d o e s n 't  
s im p ly  r e p la c e  an o ld  o n e . A vacuum c l e a n e r  r e q u i r e s  s to r a g e  
s p a c e ,  em p ty in g , m a in te n a n c e , and e v e n tu a l  r e p la c e m e n t.  D is p o sa l  
i t s e l f  p ro d u c e s  w a s te  f o r  f u r t h e r  d i s p o s a l  n e e d s . Does t h i s  sound 
l i k e  a  c o n t r a d ic t io n ?  T h e re  m ust be a l o g i c a l  e x p la n a t io n  f o r  
t h i s j  I t  s h o u ld  be o b v io u s  t h a t  g a rb a g e  cans w i l l  alw ays be r e ­
f i l l e d  a f t e r  em p ty in g . A f te r  a l l ,  d i s p o s a l  r e q u i r e s  eq u ip m en t.
T h is  i s  a n o th e r  way o f  s a y in g  t h a t  accum ules  a r e  m a in ta in e d  and 
in c r e a s e d  by  d i s p o s a l .  I n  a s p e c i f i c  c a s e ,  a t  l e a s t  t h i r t y  p e r  
c e n t  o f  my h o u se h o ld  p a r a p h e r n a l i a  i s  a c q u ire d  f o r  u se  i n  d i s p o s a l  
c h o r e s .
You m ust g e t  t h i s  s t r a i g h t  r i g h t  now. No sy s te m  can  a b so rb  
b o th  new accum ules and in c r e a s in g  d i s p o s a l  o p e r a t io n s  a t  th e  same 
t im e . F o r exam ple , o u r economy c a n n o t h a n d le  b o th  a  p rog ram  o f  
sw eep in g  s o c i a l  ch an g es and a  f o r e ig n  w a r . Any h o u se w ife  w i l l  
t e l l  you to o  many l e f t o v e r s  i n  y o u r r e f r i g e r a t o r  c a n  p re v e n t  you 
from  p u t t i n g  away y o u r  g r o c e r i e s .  Any sy s te m  h a s  a  s a t u r a t i o n  
p o i n t .  You d o n 't  p u t  c le a n  b e d s h e e ts  o v e r  d i r t y  o n e s . You c a n ' t  
e x p e c t  th e  im p o s s ib le .  A p i a n i s t  c a n n o t p la y  two p ia n o s  a t  o n c e . 
W hat can  we do to  re d u c e  b o th  a c q u i s i t i o n  and d i s p o s a l?  As you 
know a l r e a d y ,  two o b je c t s  c a n n o t occupy  th e  same s p a c e .  T h a t 's
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why we s a y  t h a t  a  dynam ic f u n c t io n  c a n n o t r e c i p r o c a t e  i n s t a n t a n e ­
o u s ly .
T h is  le a d s  us to  th e  c o n c lu s io n  t h a t  an ta c c u m u le s  c a n n o t 
d ev e lo p  i n  an o v e r lo a d e d  sy s te m . T h is  r e f e r s  to  any  sy s tem : human,
m e c h a n ic a l ,  p o l i t i c a l ,  o r  p u r e ly  t h e o r e t i c a l .  T h is  i s  th e  law  o f  
d im in is h in g  r e t u r n s .  F o r i n s t a n c e ,  a u to m o b ile  t i r e s  w ear o u t q u ic k ly  
a t  h ig h  s p e e d . E x p e r ie n c e  can  t e l l  you t h a t  a  t i r e d ,  n e rv o u s  p e rs o n  
makes w a s te f u l  m is ta k e s .  An o v e r lo a d e d  sy s te m  i s  w a s t e f u l .  Y o u 'v e  
h e a rd  i t  s a id  t h a t  many o f  th e  u n d e r  d e v e lo p e d  c o u n t r i e s  h av e  n o t 
b een  a b le  to  b u i l d  a g r i c u l t u r e  and in d u s t r y  a t  th e  same t im e . Do 
you know y o u r own l i m i t s ?  Do y o u r s e l f  a f a v o r .  S im p l ify  y o u r  d a i ly  
n e e d s . An o v e r lo a d e d  s y s te m  c a n n o t d e v e lo p  a n ta c c u m u le s .
A t t h i s  p o in t  i t  s h o u ld  be  e v id e n t  t h a t  th e  m ost e f f i c i e n t  
an ta c c u m u le  i s  an  u n d ev e lo p ed  accu m u le . We h av e  s e e n  t h a t  an 
u n d e v e lo p e d  accum ule e q u a ls  z e r o .  T h is  ty p e  o f  a n taccu m u le  does 
away w i th  th e  n e e d  f o r  d i s p o s a l .  What c o u ld  be  s im p le r  th a n  a v o id in g  
a c c u m u la tio n  p rob lem s by n o t  a c c u m u la tin g  th in g s ?  T h is  ty p e  o f  
a n ta c c u m u le  i s  l i k e  th e  h o le  i n  a  d o u g h n u t. F or ex am p le , th e  food  
you d o n ' t  e a t  c a u s e s  no e x c e s s  w e ig h t  to  be  l o s t  l a t e r  on . D o n 't  
w o rry  a b o u t s u f f e r i n g  in c o n v e n ie n c e  and d is c o m f o r t ,  e i t h e r .  The 
e f f i c i e n c y  i s  g a in e d  th ro u g h  s i m p l i c i t y  o f  o p e r a t io n .  T h a t i s  why 
many c i t y  d w e l le r s  own no c a r s  and  f in d  i t  c h e a p e r  t o  r i d e  i n  t a x i  
c a b s .
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The fo l lo w in g  m a te r i a l  i s  an  e x p la n a t io n  o f  t h e  s c ie n c e  o f  
a c c u m u ly t ic s .  " A c c u m u ly tic s "  i s  form ed from  th e  two w ords "accum u- 
l a t i o n ir and na n a l y t i c s . ,r The b a s i c  u n i t  o f  a c c u m u la tio n  i s  th e  
accu m u le . By a n a lo g y , th e  b a s ic  u n i t  o f  l i v i n g  t i s s u e  i s  th e  c e l l .  
A ls o , th e  b a s i c  u n i t  o f  c h e m is try  i s  th e  e le m e n t. The b a s ic  u n i t s  o f  
w r i t i n g  a r e  th e  l e t t e r s  o f  th e  a lp h a b e t .  The accum ule i s  th e  b a s ic  
u n i t  o f  a c c u m u la tio n . F o r i n s t a n c e ,  a  g a rb a g e  dump i s  a huge p i l e  
o f  acc u m u le s . The accum ules i n  y o u r  r e f r i g e r a t o r  a t  home a r e  c a l l e d  
" l e f t o v e r s . tr S to r a g e  and g a rb a g e  c o l l e c t i o n  a r e  a t  th e  c o re  o f  th e  
p ro b le m . We c a l l  th e  b a s i c  u n i t  o f  a c c u m u la tio n  th e  accu m u le . An 
accum ule  i s  n o t  an  a b s o lu te  ty p e  o f  m easu re  w i th  c o n s ta n t  v a l u e s .
You c a n  s e e  accu m u les  grow i n  a  m e d ic in e  c a b i n e t  day  by day . Accumu­
l a t i o n  h as  th e  accum ule as i t s  b a s ic  u n i t .
One accum ule i s  th e  l e a s t  amount o f  a c c u m u la tio n  n o t i c e ­
a b le  a t  any one t im e . As an exam ple , one m ore crum pled  p a p e r  on
a l i t t e r e d  f l o o r  m ig h t be  j u s t  b a r e l y  n o t i c e d .  One accum ule i s  th e
s m a l l e s t  amount o f  in c r e a s e  s e e n  a t  a  c e r t a i n  t im e . N ot a l l  accum ules 
a r e  s m a l l  i n  an  a b s o lu te  s e n s e .  F o r i n s t a n c e ,  a o n e -accu m u le  in c r e a s e  
i n  t h e  s i z e  o f  a  ju n k  y a rd  may be as b ig  as  an  a u to m o b ile . M o reo v er, 
one g r a i n  o f  san d  p ro d u c e s  no a p p a re n t  change  in  th e  s i z e  o f  a  sand  
d u n e . The v a lu e  o f  an  accum ule i s  r e l a t i v e  t o  i t s  s u r ro u n d in g s .
The l e a s t  amount o f  in c r e a s e  o f  a c c u m u la tio n  n o t i c e a b l e  a t  any  one 
t im e  i s  one accu m u le . By c o m p a riso n , one c a l o r i e  i s  th e  amount o f
h e a t  r e q u i r e d  to  r a i s e  one gram  o f  w a te r  one d e g re e  c e n t ig r a d e .  A lso
by c o m p a riso n , i n  e l e c t r o n i c s  one v o l t  p ro d u c e s  a c u r r e n t  o f  one
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am pere a g a in s t  one ohm o f  r e s i s t a n c e .  A ls o , one B .T .U . i s  r e q u i r e d  
to  r a i s e  one pound o f  w a te r  one d e g re e  F . The s m a l l e s t  a d d i t io n  
n o t i c e a b l e  a t  any tim e  i s  one accum ule . A cc u m u la tio n s  o f  l e s s  th a n  
one accum ule go u n n o t ic e d .  S u re ly  we can  s e e  in  th e s e  e x p la n a t io n s  
th e  d a n g e r  o f  c re e p in g  a c c u m u la tio n .
The n e x t te rm  i s  a m easu re  o f  r e d u c t io n  i n  a c c u m u la tio n .
The an taccu m u le  i s  a  n e g a t iv e  m easure  o f  a c c u m u la tio n . R e d u c tio n s  
can  be  s p e c i f i e d  p o s i t i v e l y  a s  a n ta c c u m u le s . M inus v a lu e s  b e g in  
a t  a m a th e m a tic a l z e r o .  A n taccum ule  m e asu re s  a r e  d e r iv e d  fro m  th e  
a b se n c e  o f  m a t te r .  An a i r c r a f t  p i l o t  can  c r e a t e  a n ta c c u m u le s  to  
i n c r e a s e  sp e e d  by d ro p p in g  em pty f u e l  t a n k s .  An a n taccu m u le  i s  l i k e  
g e t t i n g  r i d  o f  a h e a d a c h e . N e g a tiv e  am ounts o f  a c c u m u la tio n  a r e  
c a l l e d  a n ta c c u m u le s . An a n ta c c u m u le  i s  l i k e  a  m i l l  s to n e  l i f t e d  
from  y o u r  s h o u ld e r s .  A m e rc h an t g a in s  v a lu a b le  s p a c e  by rrs a c r i f i c i n g ' r 
s low -m oving  ite m s .  The b e n e f i t s  a r e  more s p a c e ,  in c r e a s e d  o r d e r ,  and 
r e l i e f  from  p r e s s u r e .  The a n ta c c u m u le  i s  a  p o s i t i v e  m easu re  o f  
r e d u c t io n  i n  a c c u m u la tio n . A d d i t io n a l  s to r a g e  s h e lv e s  i n  a  c l o s e t  
a r e  n o t  exam ples o f  a n ta c c u m u le s . An a n ta c c u m u le  i s  l i k e  th e  
a n t i d o t e  t o  a p o is o n .
The two f a c t o r s ,  a c q u i s i t i o n  and d i s p o s a l ,  b r in g  a b o u t changes 
i n  a c c u m u la tio n . A c q u i s i t io n  and d i s p o s a l  in v o lv e  ad d in g  new 
b e lo n g in g s  and m aking room f o r  them . F o r i n s t a n c e ,  a  new c a r  means 
a c q u i r in g  th e  l a t e  m odel and d is p o s in g  o f  t h e  o ld  m odel. A c q u is i t io n  
and d i s p o s a l  b r in g  a b o u t ch an g es  i n  a c c u m u la tio n . T hese  two f a c t o r s  
a r e  l i k e  d i f f e r e n t  ro a d s  le a d in g  to  th e  same d e s t i n a t i o n .  Som etim es 
o u r  o ld  b e lo n g in g s  h a u n t u s  l i k e  g h o s t s .  The a c q u i s i t i o n  o f  a  new 
c o l o r  TV s e t  sen d s th e  o ld  b la c k  and w h i te  s e t  u p s t a i r s  to  th e
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c h i l d r e n ’ s room. Changes i n  a c c u m u la tio n  a re  b ro u g h t ab o u t by 
a c q u i s i t i o n  and d i s p o s a l .  The changes b ro u g h t a b o u t by a c q u i s i t i o n  
and d i s p o s a l  a r e  a l l  i n  th e  same d i r e c t i o n .  The v e ry  w ord "accum u­
l a t i o n "  s u g g e s ts  c o n s ta n t  ch an g e . The p u rc h a se  o f  a  new t a b l e  means 
f in d in g  some p la c e  to  p u t i t .  Runaway a c q u i s i t i o n  b u i ld s  a  d an g ero u s  
momentum. A c q u is i t io n  and d i s p o s a l  a r e  r e l a t e d  to  a c c u m u la tio n  i n  
th e  same way as s c r a tc h in g  and i t c h in g  to  p o iso n  iv y .  A c q u is i to n  
and d i s p o s a l  a r e  th e  f a c t o r s  t h a t  c a u se  changes i n  a c c u m u la tio n .
T h is  le a d s  us to  th e  c o n c lu s io n  t h a t  d i s p o s a l  m a in ta in s  
and in c r e a s e s  accu m u les. A f te r  a l l ,  d i s p o s a l  r e q u i r e s  eq u ip m en t. 
D is p o sa l i t s e l f  p ro d u ces  w a s te  f o r  f u r t h e r  d i s p o s a l  n e e d s . D is p o sa l 
i s  a lm o st l i k e  p e r p e tu a l  m o tio n . A vacuum c le a n e r  r e q u i r e s  s to r a g e  
s p a c e ,  em p ty in g , m a in te n a n c e , and e v e n tu a l  re p la c e m e n t. G arbage cans 
w i l l  alw ays be r e f i l l e d  a f t e r  em p ty in g . The m a r in e r ’s a l b a t r o s s  i s  
an a p p r o p r ia te  symbol f o r  modern co n su m ers , Accum ules a re  m a in ta in e d  
and in c re a s e d  by d i s p o s a l .  A new ite m  d o e s n ’t  s im p ly  r e p la c e  an 
o ld  one. Buying d i s p o s a l  equ ipm en t i s  l i k e  h i r i n g  a  watchm an to  
w a tc h  a  w atchm an. Accum ules a r e  n o t  d e c re a se d  by d i s p o s a l .  I n  a 
s p e c i f i c  c a s e ,  a t  l e a s t  t h i r t y  p e r  c e n t  o f  my h o u se h o ld  p a r a p h e r n a l ia  
i s  a c q u ire d  f o r  u se  i n  d i s p o s a l  c h o re s .
No sy stem  can  ab so rb  b o th  new accum ules and in c r e a s in g  
d i s p o s a l  o p e r a t io n s  a t  th e  same t im e . Two o b je c ts  c a n n o t occupy  th e  
same s p a c e . F o r exam ple , o u r economy c a n n o t h a n d le  b o th  a  p rogram  o f  
sw eeping  s o c i a l  changes and a f o r e ig n  w a r. A p i a n i s t  c a n n o t p la y  
two p ia n o s  a t  o n ce . T ry in g  to  a c q u i r e  and d is p o s e  a t  th e  same tim e  
i s  to o  much f o r  any sy s tem . T h is  i s  l i k e  a  room f u l l  o f  p e o p le  t a l k i n g  
a t  o n ce . A dynam ic f u n c t io n  c a n n o t r e c i p r o c a t e  in s t a n ta n e o u s ly .  What
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can  we do to  re d u c e  b o th  a c q u i s i t i o n  and d i s p o s a l?  No sy s tem  can  
a c q u i r e  and d is p o s e  a t  th e  same t im e .  You d o n ' t  p u t  c le a n  b ed - 
s h e e ts  o v e r  d i r t y  o n e s . Any sy s te m  h a s  a s a t u r a t i o n  p o i n t .  Too 
many l e f t o v e r s  i n  y o u r r e f r i g e r a t o r  c a n  p r e v e n t  you from  p u t t i n g  
away y o u r g r o c e r i e s .  O il  and w a te r  d o n ’ t  m ix. B oth  new accum ules 
and in c r e a s in g  d i s p o s a l  o p e r a t io n s  c a n n o t b e  ab so rb e d  i n t o  th e  same 
sy s te m  a t  th e  same t im e .
A n taccum ules c a n n o t d e v e lo p  in  an  o v e r lo a d e d  sy s te m . T h is  
i s  th e  law  o f  d im in is h in g  r e t u r n s .  F o r i n s t a n c e ,  a u to m o b ile  t i r e s  
w ear o u t  q u ic k ly  a t  h ig h  s p e e d . O v e r lo a d in g  a  sy s te m  i s  l i k e  h i t t i n g  
th e  b ra k e s  on a  r a i n  s l i c k  s t r e e t .  O v e r lo a d in g  w i l l  p r e v e n t  th e  
d ev e lo p m en t o f  a n ta c c u m u le s  i n  a  s y s te m . E x p e r ie n c e  c a n  t e l l  you 
t h a t  a  t i r e d ,  n e rv o u s  p e r s o n  makes w a s te f u l  m is ta k e s .  An o v e r lo a d e d  
sy s te m  i s  w a s t e f u l .  T h is  r e f e r s  to  any sy s te m : human, m e c h a n ic a l,
p o l i t i c a l ,  o r  p u r e ly  t h e o r e t i c a l .  T h is  i s  th e  o ld  s t o r y  o f  th e  o n e- 
arm ed p a p e r  h a n g e r .  An o v e r lo a d e d  sy s te m  c a n n o t d e v e lo p  a n ta c c u m u le s . 
You c a n ' t  g e t  b lo o d  o u t o f  a  t u r n i p .  Many o f  th e  u n d e r  d e v e lo p ed  
c o u n t r i e s  have  n o t  b een  a b le  to  b u i l d  a g r i c u l t u r e  and in d u s t r y  a t  
th e  same t im e . The d ev e lo p m en t o f  a n ta c c u m u le s  i n  a  sy s te m  i s  
p re v e n te d  by o v e r lo a d in g .
D is p o s a l does n o t  d e c re a s e  acc u m u le s . The m ost e f f i c i e n t  
a n taccu m u le  i s  an  u n d ev e lo p ed  accum ule . The e f f i c i e n c y  i s  g a in e d  
th ro u g h  s i m p l i c i t y  o f  o p e r a t io n .  T h is  ty p e  o f  an ta c c u m u le  does away 
w i th  th e  need  f o r  d i s p o s a l .  F o r ex am p le , th e  food  you  d o n 't  e a t  
c a u s e s  no e x c e ss  w e ig h t to  be l o s t  l a t e r  o n . An u n d ev e lo p ed  accum ule 
i s  th e  m ost e f f i c i e n t  a n ta c c u m u le . To make a  c o m p a riso n , a b u l l e t  
t h a t  i s  n o t  f i r e d  w on’ t  h u r t  anyone . An u n d ev e lo p ed  accum ule e q u a ls
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z e r o .  T h is  ty p e  o f  a n taccu m u le  i s  l i k e  th e  h o le  i n  a  d o u g h n u t. 
D o n 't  w o rry  a b o u t s u f f e r i n g  in c o n v e n ie n c e  and d is c o m f o r t ,  e i t h e r .  
Many c i t y  d w e lle r s  own no c a r s  and  f in d  i t  c h e a p e r  to  r i d e  i n  t a x i  
c a b s .  The m ost e f f i c i e n t  a n ta c c u m u le  i s  an  accum ule t h a t  n e v e r  
e x i s t e d .
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RECALL-TYPE QUESTIONS 
FROM THE EXPERIMENTAL 
TEST
1 . The b a s ic  u n i t  o f  a c c u m u la tio n  i s  th e  _____________________ .
2 . A n e g a t iv e  am ount o f  a c c u m u la tio n  can n o t b e  s e e n ,  y e t  we g iv e
i t  th e  name: (a )  e x p a n s iv e  d i s p o s a l ,  (b )  c u lm in a t io n ,  ( c )  accum ule ,
(d )  s t a t i c  d i s p o s a l ,  ( e )  an taccu m u le .
3 . B o th  ________ and  w ork to  in c r e a s e  a c c u m u la tio n . (a )  sim ­
p l i c i t y / n e g a t i o n ,  (b )  e n t ro p y / l im e n s ,  ( c )  a c q u i s i t i o n / d i s p o s a l ,
(d ) m a in te n a n c e /e n tro p y ,  (e )  m a in te n a n c e /l im e n s .
4  . ___________________ c o n s t a n t ly  i n  a  sy stem  w here  d i s p o s a l  f a c i l i t i e s
a r e  ex p a n d in g . (a )  accum ules in c r e a s e ,  (b )  an taccu m u les  in c r e a s e ,
( c )  lim en s  i n c r e a s e ,  (d )  accum ules d e c r e a s e ,  (e )  lim en s  d e c re a s e .
5 . D is p o sa l  _ _ _ _ _  and accu m u les. ( a )  s to p s / r e d u c e s ,  (b ) s lo w s / 
r e t a r d s ,  ( c )  c le a n s  u p /p r e v e n t s ,  (d ) m a in t a i n s / i n c r e a s e s ,  (e )  a v o id s /  
n e u t r a l i z e s .
6 . The ________ i s  a    m easure o f  a c c u m u la tio n . ( a )  l im e n /
n e g a t iv e ,  (b )  a c c u m u le /n e u tr a l ,  ( c )  a c c u m u le /n e g a t iv e ,  (d )  a n ta c -  
c u m u le /n e u t r a l , (e )  a n ta c c u m u le /n e g a t iv e .
7 . The two f a c t o r s  t h a t  c a u s e  changes in  a c c u m u la tio n  a re  _______  and
_______ . (a )  a c q u i s i t i o n / d i s p o s a l ,  (b) e n t r o p y / d i s p o s a l ,  (c )  a c ­
c u m u la t i o n /a c q u i s i t i o n ,  (d ) s t a t i c / e x p a n s i v e  m a in te n a n c e ,
(e )  p o s i t i v e / n e g a t i v e  l im e n s .
8 . The name o f  t h e  s c ie n c e  u n d er s tu d y  h e re  i s  form ed from  th e  two 
w ords ________ and   .
9 . The te rm s t h a t  b e s t  d e s c r ib e  a c c u m u la tio n  g row th  a r e  and .
( a )  e n t r o p y / a c q u i s i t i o n ,  (b) s t a t i c / n e g a t i v e ,  (c )  e n tro p y / l im e n ,
(d )  a c q u i s i t i o n / d i s p o s a l ,  (e )  s t o r a g e / d i s p o s a l .
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10 , ______  can  a b so rb  b o th  new accum ules and expanded d i s p o s a l
o p e r a t io n s  a t  th e  same t im e . ( a )  O nly  a  p r o g r e s s iv e  d i s p o s a l  
sy s te m , (b )  A w e ll-m an n ed  sy s te m , ( c )  Any sy s te m , (d )  Some 
modern s y s te m s , ( e )  No sy stem .
INFERENCE-TYPE QUESTIONS 
FROM THE EXPERIMENTAL 
TEST
The p r i n c i p l e  o f  a c c u m u ly t ic s  le a d  us t o  th e  c o n c lu s io n s  t h a t  
o u r  b ig g e s t  p rob lem s a r e  made up o f  . ( a )  s m a l l  t h in g s  i n
g r e a t  n um bers, (b )  l a r g e  th in g s  i n  sm a ll num b ers , ( c )  n o t  enough 
d i s p o s a l  e q u ip m e n t, (d ) n o t  enough e n t ro p y ,  ( c )  r h e t o r i c a l  
a p p e a ls .
When d i s p o s a l  f a c i l i t i e s  a r e  ex p an d ed , a c c u m u la t io n ______  i n
  p r o p o r t i o n .  (a )  i n c r e a s e s / d i r e c t ,  (b )  d e c r e a s e s / r e v e r s e ,
(c )  d e c r e a s e s / d i r e c t ,  (d )  in c re a s e s / r a n d o m , ( e )  d e c re a s e s /ra n d o m . 
 c a n n o t d e v e lo p  in  a n  o v e r lo a d e d  sy s te m . ( a )  A ccum ules,
(b )  A n ta c c u m u le s , (c )  D is p o s a l  f a c i l i t i e s ,  (d )  E x p a n s io n ,
( e )  E n tro p y .
The a b s o lu t e  v a lu e  o f  one accum ule depends on  ______ . ( a )  how b ig
an i te m  i s ,  (b )  how much an i te m  c o s t s ,  ( c )  th e  r a t e  a t  w h ich  
a c c u m u la tio n  o c c u r s ,  (d )  th e  p r o p o r t i o n a l  d i f f e r e n c e  be tw een  
w hat i s  added  and w hat i s  th e r e  a l r e a d y ,  ( e )  th e  s t r u c t u r e  o f  th e  
ite m .
The u s e  and u p keep  o f d i s p o s a l  f a c i l i t i e s  ______ . ( a )  m ust be
in c r e a s e d  to  b u i l d  a n ta c c u m u le s , (b )  a r e  i n  s h o r t  s u p p ly ,
( c )  c a u s e  th e  b u i ld - u p  o f  accum ules as f a c i l i t i e s  a r e  ex p an d ed ,
(d )  o f f e r  o u r  b e s t  ch an ce  f o r  n o t  b e a t in g  a c c u m u la tio n , ( e )  i s  
th e  m ost e f f e c t i v e  way t o  b e a t  a c c u m u la tio n .
The m ost e f f i c i e n t  a n taccu m u le  i s  ______ . ( a )  a m odern , ex p an d in g
d i s p o s a l  sy s te m , (b )  a  l a r g e ,  w e l l  p a id  s t a f f ,  ( c )  an  accum ule 
p r d c e s s in g  s e t - u p ,  (d ) a  l a r g e  s t a t i c  s to r a g e  a r e a ,  ( e )  an  u n d ev e lo p ed  
accu m u le .
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7 . You w i l l  be m ost l i k e l y  t o  re d u c e  accum ules i f  you a p p ly  th e
c o n c e p t o f  ______  to  a c c u m u la tio n  p ro b le m s , ( a )  e n t ro p y ,  (b ) s t a t i c
d i s p o s a l ,  (c )  e x p a n s iv e  d i s p o s a l ,  (d )  s i m p l i c i t y ,  ( e )  r h e t o r i c .
8 . The p r o p o r t i o n a l  (o r  r e l a t i v e )  n a tu r e  o f  a c c u m u la tio n  i s  d an g e ro u s
b e c a u se  ______ . ( a )  you c a n ' t  a lw ays s e e  a c c u m u la tio n  in c r e a s e s
i n  t im e  to  s to p  them , (b )  i t ' s  u n d e rm in in g  o u r  way o f  l i f e ,
(c )  g a rb a g e  i s  o f t e n  u n s a n i t a r y ,  (d )  d i s p o s a l  f a c i l i t i e s  a r e n ' t  
b e in g  expanded to  k eep  u p , ( e )  o u r  i n d u s t r i a l  o u tp u t  i s  o v e r ­
b u rd e n e d .
9 . ________ c a n n o t be  b u i l t  up i n  a  sy s te m  t h a t  i s  expanded  in  b o th
a c q u i s i t i o n  and d i s p o s a l  a t  th e  same t im e . ( a )  e n t ro p y ,  (b )  a n ta c ­
c u m u les , ( c )  a c c u m u le s , (d )  l im e n s ,  ( e )  c u lm in a t io n s .
10 . When b o th  a c q u i s i t i o n  and d i s p o s a l  a r e  on th e  i n c r e a s e  ______ .
(a )  th e  a n ta c c u m u le s  p ro d u c e d  w i l l  overcom e th e  acc u m u le s ,
(b )  th e  accum ules p ro d u c e d  w i l l  overcom e th e  a n ta c c u m u le s ,
( c )  th e  accum ules and a n ta c c u m u le s  w i l l  be i n  a  s t a t e  o f  b a la n c e ,
(d )  th e  e n tro p y  w i l l  be r e d u c e d , (e )  th e  e n t ro p y  w i l l  b e  s t a t i c .
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TABLE 14
TABULATION OF JUDGING RESULTS 
SAMPLE CLAUSES
C la u se  C la u s e -  Ju d g e













































N = n u c l e a r ,  P = p r e p a r a t o r y ,  S = s p e c i f y i n g ,  R = r e i n f o r c i n g  X = e r r o r
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SAMPLE CLAUSES FROM 
THE BASIC INSTRUMENT
C la u se  C la u se -  Sam ple
num ber ty p e  c la u s e s
1 P Now l e t ’ s exam ine t h i s  f u r t h e r .
2 P The n a tu r e  o f  th e  accum ule i s  th e  n e x t  c o n s id e r a t io n .
3 N One accum ule i s  th e  l e a s t  amount o f  a c c u m u la tio n
n o t i c e a b l e  a t  any one t im e .
4 R By c o m p a riso n , one c a l o r i e  i s  th e  amount o f  h e a t
r e q u i r e d  to  r a i s e  one gram  o f  w a te r  one d e g re e  
c e n t ig r a d e .
5 R A lso  by  c o m p a riso n , i n  e l e c t r o n i c s  one v o l t
p ro d u c e s  a  c u r r e n t  o f  one am pere a g a i n s t  one 
ohm o f  r e s i s t a n c e .
6 R A ls o , one B .T .U . i s  r e q u i r e d  to  r a i s e  one pound
o f  w a te r  one d e g re e  F .
7 P T h u s , we s ay  t h a t . . .
8 R The l e a s t  am ount o f  in c r e a s e  o f  a c c u m u la tio n
n o t i c e a b l e  a t  any one tim e  i s  one accum ule .
9 P How can  a  h a r d ly  n o t i c e a b l e  amount harm  us?
10 S A ccu m u la tio n s  o f  l e s s  th a n  one accum ule go
u n n o t ic e d .
11 S As an ex am p le , one more c rum pled  p a p e r  on a
l i t t e r e d  f l o o r  m ig h t be  j u s t  b a r e ly  n o t i c e d .
12 S M o reo v er, one g r a in  o f  san d  p ro d u c e s  no a p p a re n t
ch an g e  i n  th e  s i z e  o f  a san d  dune.
13 S N ot a l l  accum ules a r e  s m a ll  i n  an  a b s o lu te  s e n s e .
14 S F o r  i n s t a n c e ,  a o n e-accu m u le  in c r e a s e  i n  th e  s i z e
o f  a  ju n k  y a rd  may be  as b ig  as an  a u to m o b ile .
15 R One accum ule i s  th e  s m a l l e s t  amount o f  in c r e a s e  se e n
a t  a c e r t a i n  t im e .
16 S The v a lu e  o f  an accum ule i s  r e l a t i v e  t o  i t s
s u r ro u n d in g s .
17 P S u re ly  we can  s e e  i n  th e s e  e x p la n a t io n s  th e  d a n g e r
o f  c re e p in g  a c c u m u la tio n .
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SAMPLE CLAUSES FROM 
THE BASIC INSTRUMENT 
(C o n tin u e d )
C la u s e  C la u se -  Sample
num ber ty p e  c la u s e s
18 P Enormous p ro b lem s m ount up in  s u b t l e  w ays.
19 R The s m a l le s t  a d d i t i o n  n o t i c e a b l e  a t  any tim e  i s
one accum ule .
20 P The l a s t  o f  t h e  t h r e e  p e r s u a s iv e  p i t c h e s  o f  accumu­
l a t i o n  i s . . .
21 N The f i r s t  d ay  o f  a new a c q u i s i t i o n  i s  th e  b e s t .
22 R A new a c q u i s i t i o n  i s  a t  i t s  b e s t  on th e  f i r s t  day ,
23 S Our e x p e c ta t io n s  f o r  any new th in g  a r e  h a rd  to
s a t i s f y .
24 R The e x c i te m e n t o f  a new a c q u i s i t i o n  t a r n i s h e s  l i k e
th e  sh e e n  o f  t i n s e l .
25 P T h u s , even  a  d e v o te d  f is h e rm a n  m ust r e a l i z e  t h a t . . .
26 S A new c a s t i n g  ro d  v i b r a t i n g  w i th  l i f e  i n  t h e  t a c k l e
shop  i s ,  a f t e r  a l l ,  o n ly  an e x p e n s iv e  f i s h i n g  p o le .
27 R The b e s t  day  o f  a  new a c q u i s i t i o n  i s  th e  f i r s t .
28 S A new a c q u i s i t i o n  s t a r t s  g e t t i n g  o ld  a t  t h e  moment
i t  i s  p u rc h a s e d .
29 P A re a d u l t s  r e a l l y  so  d i f f e r e n t  from  c h i ld r e n ?
30 P At t h i s  p o in t  i t  sh o u ld  b e  e v id e n t  t h a t . . .
31 N The m ost e f f i c i e n t  a n taccu m u le  i s  an  u n d e v e lo p e d
accu m u le .
32 S T h is  ty p e  o f  a n taccu m u le  does away w i th  th e  n eed
f o r  d i s p o s a l .
33 S F o r  exam ple , th e  fo o d  you  d o n ' t  e a t  c a u se s  no e x c e ss
w e ig h t to  be  l o s t  l a t e r  on .
34 S An u n d ev e lo p ed  accum ule e q u a ls  z e r o .
35 R T h is  ty p e  o f  a n ta c c u m u le  i s  l i k e  th e  h o le  i n  a
d o u g h n u t.
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SAMPLE CLAUSES FROM 
THE BASIC INSTRUMENT 
(C o n tin u e d )
C la u se
num ber
C la u s e -
ty p e
Sample
C la u se s
36 P T h a t i s  w h y .. .
37 R The m ost e f f i c i e n t  a n taccu m u le  i s  an  accum ule t h a t  
n e v e r  e x i s t e d .
38 R To make a  c o m p a riso n , a  b u l l e t  t h a t  i s  n o t  f i r e d  
w o n 't  h u r t  anyone.
39 P D o n 't  w o rry  ab o u t s u f f e r i n g  in c o n v e n ie n c e  and 
d is c o m fo r t  e i t h e r .
40 S Many c i t y  d w e lle r s  own no c a r s  and f in d  i t  c h e a p e r  
t o  r i d e  i n  t a x i  c a b s .
41 P We h ave  s e e n  t h a t . . .
42 S The e f f i c i e n c y  i s  g a in e d  th ro u g h  s i m p l i c i t y  o f  
o p e r a t io n .
43 R An u n d ev e lo p ed  accum ule i s  th e  m ost e f f i c i e n t  
a n ta c c u m u le .
44 P W hat c o u ld  b e  s im p le r  th a n  a v o id in g  a c c u m u la tio n  
p ro b lem s by n o t  a c c u m u la tin g  th in g s ?
N = n u c le a r  P = p r e p a r a to r y  S = s p e c i f y in g  R = r e i n f o r c i n g
TABLE 15
RAW SCORES FOR RECALL-TYPE QUESTIONS
SUBJECTS
A r t i c l e  no . I I I I I I IV V VI V II V II I IX X XI X II X III XIV XV XVI
D e n s ity  r a t i o  1 /3 1 /5 1 /5 1 /5 1 /7 1 /7 1 /7 1 /9 1 /9 1 /9 1 /11 1 /11 1 /11 1 /13  1 /13 1 /13
F u n c tio n -  N:P 1 :1 : 1 :1 : 1 :2 : 1 :2 : 1 :1 : 1 :3 : 1 :3 : 1 :1 : 1 :4 : 1 :4 : 1 :1 : 1 :5 : 1 :5 : 1 :1 : 1 :6 : 1 :6 :
ty p e  R a tio  R: S 1 :1 2 :2 1 :2 2 :1 3 :3 1 :3 3 :1 4 :4 1 :4 4 :1 5 :5 1 :5 5 :1 6 :6 : 1 :6 6 :1
1 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
2 9 10 9 10 9 10 9 10 10 10 10 10 10 10 10 10
3 9 9 9 10 9 9 9 10 10 9 10 10 10 10 10 10
4 9 8 9 9 9 9 9 9 10 9 10 10 9 10 10 10
5 7 8 9 9 9 8 9 9 10 9 10 10 9 10 10 10
6 7 8 8 8 8 8 9 9 9 9 10 10 9 9 10 10
7 7 8 8 7 8 8 9 9 9 9 10 9 9 9 9 10
8 7 8 7 7 7 8 8 9 9 9 10 9 9 9 9 10
9 7 7 7 6 7 7 8 9 9 8 10 9 9 9 9 10
10 6 7 7 6 7 7 7 8 8 8 10 9 9 9 9 9
11 6 7 6 6 7 7 7 8 8 8 9 9 8 9 9 8
12 6 6 6 5 6 7 7 8 8 8 9 9 8 8 8 8
13 5 6 5 5 6 7 7 8 8 8 9 8 8 8 8 8
14 5 6 5 5 6 6 6 8 8 8 9 8 8 8 8 8
15 5 5 5 5 6 6 6 8 7 7 9 8 8 8 8 8
16 4 5 5 4 6 6 6 8 7 7 9 8 8 7 8 8
17 4 5 4 4 6 6 5 7 7 7 9 8 7 7 7 7
18 3 5 3 2 5 5 5 7 7 7 8 7 7 7 7 7
19 3 4 2 1 4 4 5 6 6 6 8 7 7 7 6 7
20 3 2 2 0 2 2 3 5 5 4 4 7 5 6 5 6
Sum o f  s c o re s 122 134 126 119 137 140 144 165 165 160 183 175 167 170 170 174
Mean 6. 1 6 . 7 6 . 3 5 .9 6. 9 7 . 0 7 .2 8 . 3 8 .3 8 . 0 9 .1 8 .7 8 .3 8. 5 8 . Ln 00 •
G rand mean 6. 1 6 . 3 7. 0 8 .2 8 .7 8 . 6
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TABLE 16
RAW SCORES FOR INFERENCE-TYPE QUESTIONS
SUBJECTS TREATMENTS
A r t i c l e  no . I I I I I I IV V VI V II V II I IX X XI X II X II I XIV XV XVI
D e n s ity  r a t i o  1 /3 1 /5 1 /5 1 /5 1 /7 1 /7 1 /7 1 /9 1 /9 1 /9 1/11 1/11 1/11 1 /13  1 /1 3  1 /13
F u n c tio n -  N:P 1 :1 : 1 :1 : 1 :2 : 1 :2 : 1 :1 : 1 :3 : 1 :3 : 1 :1 : 1 :4 : 1:4: 1 :1 : 1 :5 : 1: 5: 1 :1 : 1 :6 : 1 :6 :
ty p e  R a tio  R:S 1 :1 2 :2 1 :2 2 :1 3 :3 1 :3 3 :1 4 :4 1 :4 1 :4 5 :5 1 :5 5 :1 6 :6 1 :6 6 :1
1 8 8 9 9 10 9 8 10 9 10 10 10 10 10 10 9
2 7 8 7 7 8 8 6 10 9 9 9 10 10 10 9 9
3 6 7 6 7 8 8 6 9 8 9 9 9 10 9 9 9
4 5 6 6 6 6 8 6 9 8 8 9 9 9 9 9 9
5 5 6 6 6 6 7 5 8 7 8 9 9 9 9 9 9
6 5 6 6 4 6 7 5 8 7 7 9 8 9 9 8 8
7 5 5 5 4 6 6 5 8 7 7 9 8 8 8 8 8
8 4 5 5 4 6 6 5 7 6 6 8 7 7 8 8 8
9 4 5 5 3 6 5 5 7 6 6 8 7 7 7 7 8
10 3 4 4 3 5 5 5 7 6 6 8 7 7 7 7 6
11 3 4 4 3 5 5 5 6 6 5 8 7 6 7 7 6
12 3 4 4 3 5 5 4 6 6 5 8 7 6 7 7 5
13 3 4 4 3 4 5 4 6 5 5 7 7 6 7 7 5
14 2 3 4 3 4 4 4 5 5 5 7 6 5 7 7 5
15 2 3 3 2 4 4 4 4 4 4 7 6 5 7 6 5
16 1 3 3 2 4 3 4 4 4 4 7 6 5 6 6 5
17 1 3 3 2 4 3 3 3 4 4 6 5 4 " 5 6 5
18 1 2 2 2 3 3 3 3. 4 3 6 5 4 5 5 4
19 1 2 2 1 3 3 3 3 3 2 5 4 3 4 5 4
20 1 1 1 1 2 1 2 2 2 2 4 4 3 3 2 3
Stun o f  s c o re s 70 89 89 76 105 105 92 125 116 115 153 141 133 144 142 130
Mean 3 .5 4 .5 4 .5 3 .8 5 .3 5 .3 4 .6 6 .3 5 .8 5 .7 7 .7 7 .1 6 .7 7. 2 7. 1 6 .5
Grand mean 3 .5 4 .3 5 .1 5 .9 7 .2 6. 9
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